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This is what our correspondent saw from the mainmast “ fire-control platform ’’ of the ‘‘ North Dakota.’’ 
watching the splash of the projectiles as they fall at the target seven miles away. 
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At the head of the column is the flagship ‘‘Connecticut.’’ 
ON THE ‘FIRING LINE’? ABOARD THE ‘‘NORTH DAKOTA.’’—[See page 544.] 
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Note the observers on the foremast platform 
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The Demand for a Better Parcels Post 


ti Post Office within the past few irs 
| nd convenient, it is time measures 
] ted ! the existing limited parcels 
t | n best be done by lowering tl rates 
! t ling tl weight li 4 | that they 
con n easure, to the present world’s 
tal Un ndard 
\ { ti Post Progress | g 
n M I t was proposed i 
' rv] ] r r par b I 
1 tre nts to eaht its a pound | 
t ‘ ght for ; ole pare es ri 
' n } Is; that all 
+t ‘' ind that till lower rat b 
| he carriage of parcels on the Rural 
~ Rou 
I was ted vere included PA 
ow he S er bill, introduced t the 


Hon. William 


of Congress by the 


= N\ York. which has been referred to 
If se {( tte on the Post Ofhes ind Post 

i i rl nitte has ippointed June 14th 
t Washington, D. C.., s a dav for a public 

7 bject Every one interested should 

ire i letter to the chairman of that committec 


Wi n ij S inde rstood that yrne oft our ] ryvest 


press ‘ pan ~ is ¢ parcels post pack 


irrvilig 
ind delivering them to any 
ibout two 


es from Great Britain 


States at the rate of 


nad ne hall cents a yp nd, it will be saf te s 

the rate of eight cent yx d as gy 
Z ed in tl Ss er bill 1 conservative one 

| t n xtended parcels p } 

! 1 in W ls It w enable t 
d » trade directly with the consumer on i 
i t I rchandise s transported 

1 dist d everywl regardless of the d 

ts + form rat We bel t 

when { . ction by Con 


Scientific Management on Sea and Shore 


‘\ n dissatisfaction with many of tl 
f 1 rin s too rite, it t 
g et t there are certain of t! 
wl } tion « I vith genuine satist 
Prcminent among the latter is the United 
=! ‘ represented by the noble 
fleet o now in commission, is regarded with 
iden nd pride bw the peop! of this countrv. 
VV tie is ever received 1 com 
pliment gave greater itisfaction, from the 
Secretary ! n to the voungest enlisted man, than 
that | towed by | scientifhe management experts 
. n < ' h the fleet for 
} t « ld be bet- 
tored n of the prir | for which 
t]} 
Refer | ht 
e 4 ( \ 


Navy G. v. L. 


’ Meyer called at 
to what has been 


iccomplished on the bat 


Secretary of the 
ention 


tie ship through scientific management, 
been 


practice ot 


iulthough not known by this name, has 


fleet for 
wonderful 


which, 
followed in the 
brought 
particularly in the matter of gunnery. 


many vears, and has 


about a increase in efficiency, 


The 


management, during their cruise 


expe rts 
on scientific with 
the fleet, 


volved in carrying out a 


whole of the 


b ittle 


witnessed the operations in 
and on 
that the 


scientific 


prac tice, 


their return they reported to the Secretary 
exhibition of 


The 


been 


fine st 


battleship was the 


management they had ever seen. methods by 
which the 


about are exactly those which form the fundamental 


present conditions have brought 


principles of scientific shop management. This in- 


volves a systematic study of the men and _ their 


qualifications, and the recognition of the necessity 


of placing men, after a careful test, in positions in 


which they can do their best work. Team work 
has been encouraged, and where. in the industrial 
world t 1s que on of the saving hours. in 
the navy the saving of minutes, and even seconds, 
has 1 been overlooked in the effort to secure the 
greatest number t hits per gun per minute, 

From the s the Secretary then turned his at- 
tention to the shore, and he deplored the fact that 

ho gh in the effort to concentrate n ivV \ ird work 
I had recommended the abolition of certain seat 
tered nd practic lly useless navy \ irds, the reby 
s rh n annual maintenance expense of 1,600, 
000 not 1 single navy \ ird had is vet been 
bolished by Congress 

The navy vards are a constant and unnecessary 


‘ 


resources of the navy. Cert 
ar lly well located such as 
w York, Boston, Philadelphia and Nor- 
necessity; but the number of 
ind the Gulf of Mexico 


upon the iin first 


class and strate vards, 
those it Ne 
folk, are, of 


course, a 


\ irds on the Atlantic coast 


is excessive and in many cases they are not well 
placed. This condition of things has been brought 
bout in some yards by the desire on the part of 
Congressmen to have navy yards located in their 
States: while other irds. which were established 


n colonial days, have been built up innecessarily, 


tl ndividual member being ambitious’ te see eo 
ird in his State at least equal n importance to 
those in other States, and failing to take into con- 
sideration its value from a military and economic 
ot of view As a result, we have on the Atlantic 
Coast nine navy yards, on which in some instances 
oney has been expended lavishly. This would no! 


| e | ippened if the strategic and economic point 
considered 


idvaneced for getting rid of 


of view only had been 


Surely the seasons 


these ‘hsolets stations. with their needless drain 

pon tl Government's financial resources,” are 
sufficiently cogent to satisty any member of Con- 
gress who has the national interests sincercly at 
heart New Orleans. we are told, is badly located 


Its position, 100 miles up the river, is such that in 
threatened 


1 
time of war, or war, no large vessels 


should be sent there on account of the danger of 
the passes being blocked Florida now has two 
navy yards, and by the abolishment of Pensacola 
there would still be left on vard, Key West, in an 
advantageous position. South Carolina has two 
\ irds, Port Roy il and ( h irle ston. The \ ird it 


Port Roval is absolutely useless. It has a dock, 
} It t a cost of about 
approached by a battleship. 


Ontario. 


which cannot be 
Sacketts 


New 


*500.000. 
, 


Harbor is lo 


eated on Lake London is nothing 


more than a coaling station back of the New York, 
New Haven ind Hartford Railroad bridge. San 
Juan nd Culebra are unnecessary and unused; 


while Cavite, at M inila, has cost the Governinent 


since 1898 eleven millions of dollars. 
Education and Success 

HILE the value of a higher education is 

in our day fairly generally appreciated, 

there are not wanting voices that ask: 

what gain does this education bring to the indi 


little or 


othe rs 


dual? Is it not true that we see men of 
no schooling winning in the 

had opportunity 
earning can offer? Nay, 


berless instances of men to whom their very educa- 


race, over who 


that 


more, are 


institutions of 


have every 


} 


there not num- 


tion has been a stumbling block, whom it has made 


blind to opportunities recognized and seized upon 


by their more alert brothers of less schooling, and 


perhaps more common sens¢ Do we not see edu- 


cated men following after dr 
their 


ims and visions, while 
fellows 
“Is 


erudite 
In brief: 


whole conducive of success?” 


more practical, though less 


ure gathering a material harvest? 


{ it 
eauca 


ion on the 


—_ 


lt by education were meant an ideal education 


we should hardly hesitate to answer with an 
Yes. 


tion departs from the 


em- 
phatie In so tar, however, as actual ola 
ideal, there will, of course, 
be instances in which it fails to lead to the highest 
that attained 
with a given raw material under prescribed circum- 
This accounts, at for the 
thoughtful of the doubts and criticisms to 
which we have referred. Not so for others. The 
fallacy of these is the narrow, distorted and false 


degree ot success might have been 


stances. least in 


part, 
more 


point of view from which they are framed. 
be true, indeed it that, counting 
material advantages accruing to the 


It may 


and must be true, 


only the indi- 
vidual, education in isolated cases will bring loss 
rather than gain. 
to the individual alone measure his 


To cast 


But do these material advantages 


“success’ 


a sound judgment on this question, we 


must put away the personal point of view, whether 
centere d ibout our own sé lf, or about some other 
specific individual, in whom perhaps we are per- 
St nally interested. We must endeavor to see things 


in their true with a wider 


from the point of view of the community, of the na- 
tion, of m 
To the 


molding the raw 


perspective, outlook, 
inkind. 

educator, whose function it is to assist in 
and 
is brought to 
ly, this 


material of his generation, 
from the natu 


] { 


View classes ot 


who, re of his activity, 


] 
individuals collective point 


of view must be pe rfectly familiar. Is it not an 


obvious sign of some imperfection in the methods 
or materials with which he has worked, if this or 
that individual of his charge in later years accumu- 


lates pe rsonal profits it the expense of his fellows 
Yet, 


ind acce pted custom, he may 


without due compensation ? so long as he keeps 


within the law do this 


and be reckoned by 


many a “success,” because they 
take only a personal survey of the situation and 
lose sight of the interests of the community. 


While 


ibove ire 


flagrant breaches of the pring iples 


recognized by all as criminal, it is far 


from being generally understood that every suc- 
cess,’ which is success only from a pe rsonal stand- 
point, is in fact a failure. The truth of this is 
perhaps more easily seen by referring to excep- 


in which the values involved are so 
patent to all. We read in Tyndall's 
“This bl icksmith 


fortune ot 


tional « 


ises 
great as to be 
biography ot son of a 
had to de Ae 


the one s , and his 


Faraday: 
between a £250,000 on 
unendowered science on the 
other. He chose the latter, and died a poor m in.” 
Was Faraday, therefore, a failure, or would he not 
rather sad indeed, had _ he 
times the mentioned, in an 


h id 


il researches which form the 


have been a failure 


several 
that 


1 
world those classic 


umassed sum 


occupation prevented his giving to the 


very 
foundation of modern electrical theory and_ prac- 


tice? For surely, in proportion.as a man finds a 


iction in which his services to mankind 


: 
sphere of 


ipproach most nearly the utmost of which his nat- 


ural endowments and his development render him 


capable, in so far has he achieved success. 


But, some may say, barring exce ptional cases, is 


not the world’s estimate of the value of a man a 


very fair approximation to the truth? Is not, in 


general, the price of a man’s services very nearly 


equal to their value If so, then his success, as de- 
tined will be 


so that we come back to a very ordinary 


ibove. greatest when he is earning a 


maximum 
conception of “success. 
To this the world’s 


broadly 


that the 
inde ¢ d, 


re} lv seems to be, 


estimate of a man’s services is 


speaking, a fair approximation to the truth. in most 
cases, but we are not here concerned with the case 
that represents the rule—there seems to be a fairly 


general agreement that as a rule, a higher education 
is an aid toward success: the cases which are of 
interest in our present discussion are the excep- 


tional cases, in which apparently the result of edu- 
Is not 


cases to be 


cation has been to handicap the individual. 
at least ] 


the explanation of some of these 
found in the disparity between the value of 


Services 
rendered and their market price ? It must be re- 
membered that market price depends upon human 
judgment, which is fallible, while absolute value is 
Have not been 
counted failures, owing to false perspective. 
reckoned among successés? And perhaps 


do we not often hastily pronounce a man 


fixed by natural law. some men 
who 
should b 
conversely, 
a success because of his accumulated profits, with- 
out counting the cost to the community ? 
And 
in so far as it approaches the ideal, is unquestion- 
ibly conducive of the highest success, if only we 
have the right idea of what constitutes 
Your success is measured, not by what the world 


gives to you, but by what you give to the world. 


what is our conclusion in fine Education, 


success: 
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the first four aviators made ex 





Recent Airship Disasters 


cellent starts and got away without 
difficulty. The fourth, M. Pierre 
Vedrines, in his Morane monoplane, 
in which he has of late made many 
remarkable flights, was obliged te 
descend before reaching the end of 
the field, and his machine was badly 
damaged The next of the twenty 
entrants to start was M. Emile Train, 
one of the newer French = con 
structors, who has met with con- 
siderable success of ‘ate and re 





ceived an order for 15 machines from 





N ou ist issue we published an 
a. by Mr. Carl Dienstbach in 
which lisasters that had befallen 
the new Zeppelin, the “Parseval II.,” 
and the lorning Post” airships, were 
critical ommented upon. We pub 
lish he ith two illustrations which 
help t« ir out the contentions made 
in that a le—that the airship is in- 
herently safe, but that the methods of 
docking it depending, as they do, 
upon the concentrated action of many 
men, are hopelessly crude. 


The “Morning Post” airship, which 
was built by the Lebaudys, has had 
the usual trials and tribulations. At 
the very end of its fine journey from Moissons to 
Farnborough, in 1910, the vessel was wrecked in 
docking. An iron girder projecting from the roof of 
the shed ripped up the envelope. When the repairs 
were completed, which took several months, an ascent 
was made with Louis Capazza in charge. After 
maneuvering at a considerable height, it was decided 
to descend Near the ground the engines were 
stopped. Three times the soldiers below tried to grasp 
the tow ropes and to pull the craft down. The great 
ship drifted past them, the guide rope trailing across 
trees and sheds, with the result that the vessel was 
swung around broadside to the wind, all but un- 


manageable. The 200 horse-power engines were 
started up again, but not until it was too late. The 
ship crashed into some fir trees, the envelope was 


pierced, and the craft dromped, a mere mass of wreck- 
front of a cottage Fortunately, no one was in- 
If any airship mishap ever indicated the neces- 
a more efficient means of bringing a huge 
vessel to anchor, surely this disaster indi- 


Time and time again the Screntiric AMERICAN has 
pointed out that an airship should be moored eto an 
anchoring tower, around which it can swing with the 
wind, as unhampered as a weather vane, and from 
which it can drift away when starting. The ac- 
companying picture of the wrecked “Deutschland” is 
an argument in favor of that plan. To prevent the 
wind from forcing the airship against one of the walls 
of the shed while it is partly within the shed, a wind 
break was erected, which appears in our illustration 
as a wall-like projection from the entrance. It was 
this wind break that proved the “Deutschland’s” undo- 
ing. A heavy gust of wind caught her and pounded 
her down on the sharp edge of the wooden wall. Asa 
result, the back of the vessel was broken. It is re- 
ported that two hundred men were unable to hold the 


craft down 


The Paris-Madrid Aeroplane Race 


HE first of the series of big cross-country aero- 

plane flights scheduled for*this summer—the race 
from Paris to Madrid—was started from the aero- 
drome of Issy-les-Moulineaux early in the morning of 
Sunday, May 21st A vast. crowd of 200,000 people 
surrounded the aerodrome, and was ‘kept back from 
the lines «with difficulty by the soldiers. In order 
that they might see the start from a position of ad- 
vantage the French Premier, M. Monis, and the Min- 
ister of War, M. Berteaux, with their friends, took a 
position inside the lines about half way down the 
field. In a fresh breeze of 17 or 18 miles an hour, 























Vedrines in flight. 

















Vedrines, the winner of the Paris-Madrid 
race at 60 miles an hour. 


the government. With his passenger, 
M. Bounier, beside him, Train rose 
readily and started down the field 
Just then, seeing that the crowd 
was encroaching, some curaissiers galloped across th« 
aerodrome in order to drive the people back. At the 
same moment Train’s motor failed him and his ma 
chine began to descend. Fearing lest he should fal! 
upon the soldiers, he swerved to the left and landed 
directly in front of the ministerial party, who were 
unable to get out of the way. Premier Monis was 
knocked flat by his son and thus was saved from 





serious injury, but the monoplane struck the N 
ister of War squarely, the pivpeller severing ene arm 
as though cut by a surgeon’s knife. His head was 
crushed, and he was killed instantly. 

It was at first feared that the Premier's injuries 
might prove fatal also, but fortunately this was not 
so. The race was postponed until the next day, wher 
Vedrines started again on a new Morane monoplane 


& 
An 


and made a very fast and successful flight to 
gouleme, 279 miles away, in 3 hours and 43 minutes, 
at an average speed of 75 miles an hour. 

Of the four aviators who started Sunday, M 
Roland Garros was the only one who reached An- 
gouleme the same day. He made the flight in 5 hours 
and 1 minute, requiring an hour and 18 minutes 
longer with his Blériot than Vedrines required with 
his Morane. M. Levasseur lost his way in a fog and 
landed near Cosne, 100 miles from Paris. Beaumont 
(the pseudonym taken by Naval Lieut. Conneau) de- 
scended at Azay-sur-Imbre (90 miles), and in at 
tempting to resume his flight, he damaged the left 
wing of his Blériot by hitting a tree M. Gibert 
reached Pontlevoy, some 110 miles from Paris, on the 
first day. On Monday he continued his flight with 
his Blériot, reaching Angouleme at 10:54 A. M In 
doing this, he lost his way and landed at Brezay, 
near the island of Bouchard. After inquiring his 
way he resumed his flight and landed safely at 
Angouleme. His time for the flight is given as 8 
hours and 55 minutes. On account of his accident on 
Sunday, M. Train withdrew from the race Ved 
rines tried again, however, as mentioned above, and 
his partner, M. Frey, in another Morane monoplane, 
followed him at 2:06 P. M He only succeeded in 
reaching Etampes, some 25 miles from Paris. where 
his machine was caught in a squall and plunged to 
the ground, luckily without injury to the aviator 

The second stage of the Paris-Madrid race, namely 
from Angouleme to San Sebastian via Bordeaux and 
Biarritz, was flown on Tuesday, May 23rd, success- 
fully by Vedrines, Garros, and Gibert. Vedrines was 
the first to arrive, although he was the last to leave 
Angouleme, at 7:10 A. M. He covered.the 190 miles 
without a stop in 3 hours and 49 minutes, arriving 


(Continues on pige 56.) 


























Wrecked frame of the British dirigible ‘‘ Morning Post.’’ 


Wreck of the Zeppelin airship ‘* Deutschland II.’’ 


WRECKED AIRSHIPS AND THE WINNING MONOPLANE IN THE PARIS-MADRID RACE 
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ractice in the United States Navv 
Battle Practice in the United States Navy 
‘ 
i 
Two targets being towed by the battleship ‘‘ South Carolina.’’ 
| r IS fitting that in these days target practice should efficient and demoralized were the Spanish gunners get” conditions were everything that could be asked, 
be attracting more attention in the United State that they forgot to change the sights on their guns including, as they did, a clear atmosphere, short range, 
Navy than any other feature connected with the as our ships closed in to short range; and conse- ample time, and an enemy that was too much rattled : 
ictive operations of the fleet in commission For quently their shells flew high, passing over the Amer to hit back / 
every school boy knows that it was to the profi ican vessels. But what was the result? Out of the total number 
elency of the American gunners that our ships in Instead of dispersing radially as they cleared the of projectiles (if we remember rightly, about 9,000) 
the war of 1812 were indebted for many a victory harbor entrance, the Spaniards steamed in single fired at the Spanish ships at what to-day would be 
The first opportunity afforded to American officers column parallel with the coast, our ships following point-blank range, not more than 3% per cent touched 
ind crews to demonstrate their marksmanship with im a roughly-parallel column formation Closing in the Spanish ships 
modern rifled guns of great power was at the battle te short range, our ships proceeded to pour a storm In other words, out of every one hundred shells 
of Santiago. Most of the fighting on that occasion of shell, big and little, into an enemy that was fired at this practically helpless quartette of fleeing 
was done at the very short ranges (for rifled steaming abreast of him and unable, because of the vessels, minety-six and one-half missed them alto- 
guns) of 2.000 to 3.000 vards. The day was clear lee shore, to do anything but take what was coming gether and embedded themselves in the wooded slopes 
and our gunners were not hampered by a storm Now it will be evident to the veriest tyro that as of the southern shores of Cuba. 
of wellaimed projectiles from the enemy So in far as the American gunners were concerned, the “tar- These are facts that have never been disputed, and 




















Phe dark masses are not powder smoke but red-hot gases which, because of their color, appear dark in the photograph. At the instant of discharge the gases are white-hot. 
The patch of white is gas from a gun discharged a fraction of a second later than the other guns. 


A SALYO OF FIVE 12-INCH GUNS FROM THE ‘‘*NORTH DAKOTA” 
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indeed, only last week, Mr. Meyer, the present Secre- 
tary of the Navy, at the annual dinner 


nomic Club, New York city, gave 3% 


official estimate of the shooting efficiency of our navy 


in 1898 


It is not our intention to give here 
of the development of target practice, with the corre- 


sponding rise in efficiency of gunnery 
in the United States Navy. It is suffi- 
cient to say that in the intervening 
dozen years or so since the Santiago 
battle, our shooting has so far im 
proved that, whereas at that time the 
record stood at 3% per cent of hits 
at 3,000 yards, to-day it stands ai 
331/3 per cent of hits at 10,000 yards. 
This last record was obtained in tar- 
get practice carried out under what 
are known as “battle practice” con- 
ditions. 

In battle practice, an effort is made 
to reproduce, as far as possible, the 
exact conditions which are liable to 
be met with in time of war. During hos- 
tilities, when a hostile fleet is sighted, 
neither its distance, nor the speed at 
which it is moving, nor its exact 
course will be known. The American 
admiral may deem it advisable to 
force an immediate engagement, and, 
following the time-honored principle 
of our naval commanders, that the 
best defense is a very vigorous offense 
effected at the earliest possible mo- 
ment, he will open the engagement at 
the longest possible range at which 
his big guns will be effective. At 
present this maximum range is from 
13,000 to 14,000 yards. 

Furthermore, it may well happen 
that the enemy will be discovered in 
rather stormy weather. when a con- 
siderable sea is running and the ships 
are rolling through an angle of many 
degrees. In this case, to the disad- 
vantage of a far-distant target will 
be added that of an unsteady gun 
platform; and it can readily be un- 
derstood that under such conditions, 
only a gunner who had received care 
ful training under similar conditions 
during times of peace, would have 
any chance whatever of damaging the 
enemy 

The very interesting set of views 
which we publish in this issue illus 
trates the methods by which our offi 
cers and men are trained to such 2 
degree of efficiency that they can go 
cut upen the high seas in search of 
the enemy's fleet, and just as soon 
as he is sighted, even if he be seven 
or eight miles away and the seas are 
running high, be able in a very short 
time to determine his distance, and 
pour in upon him a storm of heavy, 
armor-piercing, high-explosive, 12-inch 
shells. 

The target consists of a steel pon- 
toon with pointed bow and _= stern, 
which is ballasted until its deck is 
awash. Mounted along the center line 
of the pontoon is a series of tall, stout 
masts, across which are fastened lines 
of light wood scantling Over this 
framework is drawn a large net, and 
upon the netting from top to bottom 
of the structure are placed three ver- 
tical strips of canvas, one at each 
end and one at the center. The tar- 
get as thus formed is a parallelogram 
60 feet in width and extending 30 
feet above the surface of the water. 
It is towed through the water by a 
powerful tug, or a cruiser, upon the 
after-deck of which is stationed an 
observation party, whose duty it is 
to observe by the splash just where 
the projectiles strike the’ water, that 
is to say, whether they fall 500, 200 
or 50 yards in front of the target, 
or whether they fall so many yards 


beyond, the point at which the sheil 
shown by a vast column of spray which 


into the air. 


Battle practice is now carried out 
rough weather; for it is assumed that if our gunners 
can hit the target when the ship is rolling or pitching 
in a seaway, they can certainly do so in calm water. 

The target, then, is being towed at an unknown speed, 


course approximately 


distance which to the ship, and 

















The man at this 7-inch gun is in communication with the central station by means 
of voice-tubes through which he is given the range. 





























Observation party on quarter deck of towing ship plotting on a spotting board 
the fall of the shots at target. 


BATTLESHIP PRACTICE IN THE UNITED STATES NAVY 


that the United States gunners stand a 
least abreast of those of any other navy. 


known length are used to calculate the distance. 
In estimating the importance of the new standard of 


base line may be a horizontal line of 500 feet, which 
long-range gunnery, we must remembe 


so afforded by the mast 50-caliber 12-inch gun will penetrate the 


On top of this mast is what is known as 


platform. On the platform are cei 


tain officers provided with powerful telescopes or field 
glasses, whose work it is to observe from their lofty 
vantage, where the projectiles fall rhis 
they can do by observing the splash. After the column 
of spray has subsided, it leaves a whitish patch on th 


ocean; and the officer, through his 


glasses and by virtue of his long prac 
tice, can tell with remarkable accu 
racy how far this patch of water lies 
in front of or beyond the target. 

After the mechanical range-finder 
has given the range as, say 10,000 
yards, a single gun is elevated to the 
proper degree for that range, and a 
trial shot is fired. If the splash falls 
200 yards short of the target, the 
guns are elevated by the right amount 
to make the next shot a hit If the 
shot is 100 yards beyond the target, 
the elevation is reduced correspond 
ingly. 

The observing officers on the plat- 
form, however, are 120 feet above the 
sea, whereas the 12-inch guns in the 
turrets are 90 or 100 feet below the 
platform, and some of them fully 300 
feet away on the quarter-deck It is 
necessary that means be provided for 
instantly communicating to the tur- 
rets the results of the fire-control 
observations. This is done in the 
following way. On the inside of the 
breastwork of the platform is a set 
of voice-tubes, telephones and other 
means of communication, which lead 
down to a “central station” which is 
heavily protected with armor This 
station is connected by telephones and 
voice-tubes with every gun position 
throughout the ship, and from the 
central station the various gunners 
throughout the ship receive the cor- 
rect range for the time being 

It will be understood that the fire 
control officers are very busily en- 
gaged as the ship steams past the 
target. It may be that, as in the case 
of the “Michigan,” when these pic 
tures were taken, the vessel is steam 
ing 17 knots an hour, while the target 
may be steaming 4 to 10 knots on 
a parallel but opposite course. Con 
sequently, the range will be continu 
ally and rapidly changing, and the 
fall of the shots must be carefully 
watched, and the necessary changes 
in elevation sent to the gunners with 
the least possible delay 

The recoil of-the 12-inch guns causes 
the ship to heel; a ten-gun salvo on 
the “North Dakota” heeling the ship 
5 degrees. The ship is steadied by 
firing the next salvo as the ship rolls 
toward the target. If a series «< 
salvos was fired on the roll away from 
the target, it would be possible to 
throw the ship on her beam ends by 
the cumulative effect of the recoil 

It is probable that no other nation 
is carrying on target practice at such 
extreme ranges as the United States 
It is known that the British Navy 
rarely does any shooting beyond the 
7:500-yard range, this being the ex 
treme range at which good shooting 
can be done in the hazy atmosphere 
of the North Sea; and it is for the 
North Sea battle that Great Britain 
is holding herself prepared The 
Screntiric AMERICAN is often asked to 
compare target practice results in our 
navy with those of the foreign fleets 
This, because of the difference in the 
ranges and in the weather conditions 
it is difficult to do; but, in view of 
the fact that our battle practice is 
done in rough weather, and at range 
of from 9,000 to 13,000 yards, and that 
under these adverse conditions so high 

, 


a percentage of hits is obtained, it is 
+ 


battleships ven at great distances; 


14-ineh gun will penetrate any armor at 
at which the hulls of the ships are visible, 
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The New Ship Canal and Locks of the St. Mary’s River 


Construction of the Longest Lock in Existence to Accommodate the Great “*‘Soo”’ Traffic 


By James Cooke Mills 





N EXT to Panama the most important and ex- world, replaced the State locks, and cost, including the 
4 e engineering work now under way by the canal eniargement, $4,765,000. This work was com- 
Federal Government is the new ship canal at the falls pleted in 1896, and has proved the greatest economic 
f the St. Mary's River This waterway of the North, factor in waterway transportation. The lock is 800 
necting Lak Superior with the lower lakes, al- feet in length, 100 feet in width, and affords a depth of 
ready float n its two canals with three locks the 19% feet at extreme low water level. It will passin one 
greatest commerce of any inland waters of the globe lockage, requiring less than 30 minutes, four vessels, 
In 1910 the tonnage amounted to 62,363,218, which two abreast, of length 389 feet, beam of 45, and car- 
was two and one-half times greater than that passing rying in the aggregate 20,000 tons. The cost per 
the Su Canal, and seven times greater than that of freight ton has thus been reduced from 13.57 mills in 
the Kiel Canal. It exceeds the commerce borne by all 1882 to 3.53 mills in 1909. During this period the 
the ships, British and foreign, entering the ports of wooden steam barge gave way to the modern steel 
Great Britain in.an entire year The lake merchant ship, and the freight charges per mile-ton dropped 
marine in tonnag und valu ore than one-half of from 2.3 mills to 0.78 of a mill. 
the entire shipping under American registry, and ex- In 1909 the freights to and from Lake Superior 
ceeds t) whole marine of every foreign nation, ex- averaged: On coal, 31 cents per net ton; iron ore, 59 
cepting England and Germany cents; grain, 2 cents a bushel; salt, 15 cents a bar- 
rh ommerce of the Great Lakes, which now rel; lumber, $2.40 per thousand feet board measure, 
reaches 90,000,000 tons annually, is about one-sixth of and general merchandise, $2 per ton. These rates, 
the entire freight movement of the United States. It which for an average haul of 809 miles are far below 
sts of iron ore, coal, grain, flour, lumber, stone and any railroad competition, are determined by the law 
general merchandise, to the value of one billion dol- of supply and demand, that is, the tonnage offered in 
rs Water transportation of this enormous tonnage relation to the commerce in sight. It is thus perfectly 
effects a saving to the American people of $250,600, clear that the expenditure of $16,000,000 to the begin- 
( yearly, or more than one million dollars every day ning of the present projects, for the improvement of 


iring the season of navi 


cofferdams. Beginning at a point near the north 
pier above the upper gates of the Poe lock, the exca- 
vation extended westerly to the head of the canal, 
which was extended to make the waterway 13/5 
miles long. A new north pier was constructed of con- 
crete along the north edge of the excavation, provid- 
ing for a depth of 25 feet of water at extreme low 
level, and tapering from the point above the lock 
gates to increase the width of the canal from 130 feet 
at the bridge to 270 feet. This left the swing bridge 
span and the new movable dam in the middle of the 
canal, instead of on the old north pier. The new 
prism was then cleaned out, water was turned in, the 
old north pier was taken out, and the cofferdams re- 
moved. Dredging out the old channel to a uniform 
depth of 25 feet completed the enlargement. The 
canal is now 500 feet wide at the upper entrance, 270 
feet at the basin, 108 feet at the lock gates, and 1,000 
feet wide at the lower entrance. 

As important as this improvement is to the lake 
shipping, the greatest project is the new canal with 
its mammoth locks. The chief advantage of a separ- 
ate and free waterway constructed into the rapids lies 
in having at all times a uniform and dependable sup- 
ply of water to feed the new locks, whereas, by tak- 

ing the supply from the 
old enlarged canal, exces- 

























































gation Nearly seventy 
per cent of this commerce i : ~ , d % : x, - a i wd <> ~— SY sive currents would be 
flows through the St i : F —— I~ CPS. ? fe . QOS a hs, eae . roused. Experience has 
Mary’s River, the dredged SAT N T MAR YS FA? wh SVS | ‘NA shown that when both the 
hannels of which are 34 — am ; Sa = i “LS =~) ; \ 4 present locks are being 
miles in length, from 300 ¥ — 4 eh. a , ; Me filled at the same time, 
to 1,600 feet in width, and “% Umoen COMBERUCTION pe a ‘ ~ the drawing down of a 
ifford a minimum depth Pf y * . great quantity of water in 
0 1 feet The 600-foot : 7 FS the upper canal creates 
re carriers load on this Fait " 2 : strong currents at the 
draft about 13,000 tons or —s B —_ bridge, which endangers 
135,000 bushels of wheat ~ CELLO. Uniteo Srares Lanos ; vessels passing through 
These bull irgo ships Inbee coGANAL i < eee 1350 * 80 FI------- >| og ¥ a _ the narrowed channels. 
whict t} arg f : 5 SS awGird Or ERECT EgCIESEEEESEZETED —_ > 7 a And then, with one canal 
their class in the world. nti = ne Se Seemann CS —— for all locks, in the event 
have a molded depth of —— . OID ena renrateenret eerie a _— of the sinking of a ship 
12 feet, and when fully o ST-MARYS FALLS CANAL queen 0 TOTS AAA or the wrecking of a lock 
loaded to thelr maximum ~ ns iii = Es. Canal Sewer ag gate, navigation would be 
draft of 25 feet, carry 20 TE 6 Seed ALLY ASRS ames entirely interrupted on the 
PASS Ew <— : P . . 
600 tons. For every inch GSSETAN WS Passe at Cana Parr = American side, while with 
of increased draft over 21 independent canals, only 
feet, about 150 tons can SA two locks would be useless 
be stowed in their capaci for the time being. The 
ous holds, and they steam probability of such acci- 
through the open lakes at The Weitzel lock is 515 feet by SO feet by 1544 fect deep ; the Poe lock is 800 feet by 100 feet by 1944 feet ; and the new lock now being built by ome eseuring. © -_ 
1 speed of ten to twelve the United States government is 1,350 feet by 80 feet by 24.5 feet. It will accommodate two 650-foot ships each canals at the same time is 
miles an hour By me carrying 25,000 tons at one lockage very remote. 
chanical means they load The new canal will be 
at the.mammoth ore or NEW 1,350-FOOT LOCK AT SAULT STE. MARIE—WILL BE THE LONGEST IN EXISTENCE 260 to 300 feet wide. and 
coal docks in two to three will have a minimum 
hours, and discharge their cargoes in from four to interlake navigation, has been returned a hundred depth of 25 feet at low-water level. Excavation of the 
six hours Within five years the rock cuts of the St. fold in direct benefit and saving to the American prism through solid rock is progressing rapidly, and 
Mary's River will afford a depth of 25 feet at low people. the building of the dyke for the water-power canal has 
stage of water. and the new canal and locks, which On the Canadian side of the falls, the ship canal been completed to a point opposite the power station 
are to be even longer than those of the Panama Canal, constructed by the Dominion Government from 1888 in the rapids. The gates to connect the dyke with the 
will pass these huge freighters loaded to their full to 1895 is an important factor in lake commerce. It station will soon be set up, and the new power canal 
ipacity, which is their highest economic efficiency. is 1% miles long, 150 feet wide, and 22 feet deep, with put in commission during the summer of 1911. The 
The present canals around the falls, one on each a lock 900 feet long, 60 feet wide, and has a depth of filing of the new dump above the bridge with ma- 
side of the international boundary, have a combined 20.3 feet at extreme low water level. It affords terial excavated from the old and the new canals has 


capacity of about 75,000,000 tons in 240 days--the about 8 inches greater depth than the Poe lock, and 


iverage season of navigation. On the American side for this reason nearly all the 500 and 600-foot ore 
the canal was dug by the State of Michigan from ships now load for this lock. Of the average number 
1853 to 1855, and was the first ship canal made within of vessels passing the three locks each day, which in 
the borders of the United States. It was originally a 1909-10 was 84, 27 were locked through the Canadian 
little more than a mile in length, 64 feet wide on the eanal, and 57 through the American canal. The 
bottom and 100 feet on the surface of the water, and former carried 48 per cent of the total tonnage, al- 
12 feet deep. At the lower end were two tandem locks though 94 per cent of the aggregate was freighted in 
of masonry, 350 feet long, 70 feet wide, 11% feet American ships. 
deep, and each had a lift of 9 feet The first undertaking of the present projects, which 
in the early seventies the lake commerce had in- have been under way since 1907, and will not be com- 
creased to such a volume that plans were drawn by pleted until about 1916, was the widening and deepen- 


the government for a new lock, the construction of ing of the old canal above the locks, which involved 


begun in 1876 and completed in 1881 It an expenditure of $3,000,000. This work was com- 





which 

was named in hono f General Godfrey Weitzel, U. pleted late in 1910, and the new channel north of 
S. A. who was in charge of the work. This lock of Bridge Island was used for the first time on the open- 
solid masonry ! t in use, and is 515 feet long, 80 ing of navigation this year. The necessity of this im- 
feet wide, narrowing to 60 feet at the gates, and af provement has long been felt by the vessel interests, 
fords a depth at present lake levels of 15 to 16 feet. as considerable delay and damage has been occasioned 
The inal was widened at this time to 160 feet, with by passing vessels becoming jammed in the narrow 
timt ’ S iving a vertical face, and the depth in- channel of the swing bridge. Upbound vessels will 
creased to 16 feet In 1881 th ntrol of the canal take the north channel, while southbound craft will 
passed t United States Government, and the tolls, keep to the old passage south of the island. 

which in twen x irs amounted to $800,000, were The construction of the new channel was a work of 
forever abolished some magnitude, the excavation being in shale and 


The Po which i he largest in the solid rock, and was done in the dry behind strong 


been so extensive as to shut off a large flow of water 
through the Chandler-Dunbar canal, and it made neces- 
sary the new dyke, which extends well into the middie 
of the rapids The extension of these engineering 
works into the rapids, which are in the nature of a 
dam, has the effect of preserving the normal level of 
the upper lake for the requirements of the lockages 
in the ship canals, but as a safeguard the amount of 
water which may be drawn through the power canals 
is regulated by the government, and is gaged by the 
fluctuations of the level of Lake Superior. 

The new Davis lock, now under construction, will 
be 1,350 feet in length, 80 feet in width, and afford 
24.5 feet depth at extreme low water datum. The 
usable length of 1,300 feet will pass in a single lock- 
age two vessels, each 650 feet Jong, and 70 feet beam, 
leviathans which befere long will be ploughing the 
inland seas, laden with 25,000 tons of iron ore in a 
single cargo. To transport this tonnage by rail would 
require 500 of the largest hopper cars, making 20 full 
trains nearly four miles long. The rail transporta- 
tion, at the lowest rate which would show a profit, 
from the Lake Superior ports to Cleveland would cost 
about $63,000, yet the lake carrier delivers this lon- 
nage on the Cleveland docks for $15,000, and earns 4 
fair profit. So much for the economics of lake navi- 
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gation. The width of the new lock, 80 feet, will not 
pass vessels locked through abreast, but much time is 
lost in stowing by this method. In passing ships 
abreast in the Poe lock, which is 100 feet wide, the 
last one to pass in and the first one to go out must 
move very slowly and cautiously, or the mooring lines 
of the other will snap by the force of suction. As 
time is an all-important factor in the operation of the 
giant ore carriers, the new lock will gain more in 
quick passages than it loses in the number of vessels 
locked through. To expedite the passage of ships 
in the new canal, the bridge over the canal at the 
upper end will be of the bascule type, without a cen- 
ter pier, and will afford an unobstructed channel of 
practically uniform width throughout. Each leaf of 
the lift section will be 130 feet long, allowing a clear 
passage of 260 feet. 

The third independent project, the work of deepen- 
ing and widening the Middle Neebish channel in St. 
Mary's River, has progressed rapidly to completion, 
and the last section at Sailor’s Encampment will be 
finished early in 1911. The improved channel is 309 
feet in width, and has 22 feet of water over the rock 
bed at mean low stage level of Lake Huron. The im- 
provement to the channels of this great highway of 
commerce still goes on to the ultimate deepening to 
25 feet, which will greatly relieve the congestion of 
traffic of the two constantly passing processions, both 
night and day, of the splendid merchant marine. 


Mrs. Fleming 

By Annie J. Cannon, Harvard College Observatory 
4 gre name of Mrs. W. P. Fleming of the Harvard 

Observatory will always be intimately associated 
with the early history of the new astronomy. Born 
in Dundee, Scotland, in 1857, she came to this coun- 
try about thirty years ago, and soon drifted into 
what was destined to become her life work by en- 
gaging upon some astronomical computations. But 
the time was ripe for new and remarkable methods 
of stellar investigations. The spectroscope had al- 
ready begun to answer the long standing question 
of the ages as to what the stars are made of. The 
photographic plate was to constitute the next im- 
portant aid in astronomical research. Experimental 
celestial photography had already been undertaken 
at Harvard, but not to any extent until 1882, when 
Prof. Edward C. Pickering, the present director, 
commenced his systematic patrol of the sky, which 
was greatly aided in 1886 by the generosity of Mrs. 
Draper in establishing the Henry Draper Memorial. 
In a short time photographs of the stars were being 
taken night by Prof. Pickering’s as- 
sistants, according to his plans. After development 
photographs were placed in Mrs. Fleming’s 
hands Her aptitude for the work was at once ap- 
parent, and her ability to think quickly and clearly, 
proved invaluable in the organization and execution 


every clear 


these 


of this pioneer work. 

A large number of the Harvard photographs are 
taken with a prism placed before the object glass of 
the telescope, so that the light of each star is spread 
out into a band, traversed by lines, dark or bright. 
With rare keenness of vision, and alertness of mind, 
Mrs. Fleming soon grasped the interpretation of 
these lines of light Her strong individuality and 
absolute fearlessness were of special use in the 
early days when the new methods were ignored and 
often attacked by devotees of time-honored customs, 
when new stars were openly accused of being defects 
on the photographic film, and variable stars discov- 
ered photographically were sometimes omitted from 
the catalogues. But she never doubted herself. Day 
by day, year by year, with magnifying eye-piece in 
hand, she examined the photographic plates, mark- 
ing any object that appeared to be peculiar, and su- 
perintending the confirmation of unusual objects, 
until our knowledge of the sidereal universe was 
greatly increased. Only two weeks ago, although 
under the shadow of the fatal illness, she worked 
with characteristic bravery on the proof of a volume 
of the annals entitled “Peculiar Spectra.” This vol- 
ume will give lists of the objects of interest found 
by her during all these years while examining the 
Harvard photographs. They include gaseous nebule 
stars having bright hydrogen lines, stars of the fifth 
type, variable stars and Nove. 

Her largest pieces of astronomical work were the 
“Draper Catalogue of Stellar Spectra” and a “Photo- 
graphic Study of Variable Stars.” The Draper cata- 
logue, which contains 10,351 stars, was the first at- 
tempt to determine the constitution of large num- 
bers of celestial objects. Nearly all of the three 
hundred variable stars she discovered were found in 
her regular examinations of the photographs by means 
of bright lines in their spectra. Ten new stars were 
also found in a similar manner. Her skill in admin- 
istration was of great use in the numerous large 


pieces of routine work the observatory has carried 
through, and much of her time was spent on the proof 
of the numerous annals of the observatory. The 
value of her contribution to the progress of astron- 
omy has been recognized in various ways. in 1897 
the Harvard corporation gave her the official ap- 
pointment of Curator of Astronomical Photographs, 
under which she had the responsibility of the care of 
the unique astronomical library containing over 200,- 
000 photographic plates. In 1906 she was made a 
foreign associate of the British Royal Astronomical 
Society, and, shortly after, Wellesley College be- 
stowed upon her an Honorary Fellowship in As- 
tronomy. A few months ago the Astronomical So- 
ciety of Mexico sent her a gold medal in honor of 
her discovery of new stars. 

Although the greater part of Mrs. Fleming’s life 
was spent in the routine of modern scientific work, 
yet the human element was never lost in the scien- 
tist. Her great love of flowers and of her home, as 
well as her unusual skill in the use of the needle, 
prove that a life given to science need not destroy 
the “eternal feminine.” Many a dainty bag, ex- 
quisitely finished, or doll dressed in a complete 
Scotch Highland costume, went from her hands to 
friends far and near at the Christmas season. Be- 
cause she was so intensely human, and brimming 
over with life, she won friends easily. No visitor to 
the observatory will ever forget the warmth of 
her greeting with its pleasing Scotch accent, the 
cheer of her laugh, or the personality of her sym- 
pathetic nature. 


Correspondence 
A Gas Engine Suggestion 


To the Editor of the ScrentTiric AMERICAN: 

With the object of increasing the power, or lowering 
the temperature, steam combined with the products 
of combustion has been experimented with in internal 
combustion engines. 

Would you allow me space to outline a cycle in 

















View of piston and cylinder head for proposed gas and 
si2am motor. 


which a portion of the heat now wasted would be 
used to generate steam within the cylinder, producing 
an impulse of equal or greater power than that 
resulting from the combustion of the fuel, with which 
it would be alternate? I will refer to one as the steam, 
to the other as the gas impulse. 

To attempt this I would propose to employ what 
might be compared to an inverted trunk piston, which 
would consist of two parts, rigidly attached, but in- 
sulated one from the other. One part would consist of 
a comparatively narrow piston, the other would form 
a cup open toward the cylinder head; the cup to be 
made of some alloy which, while a good conductor of 
heat, would withstand a high temperature; the 
central part of the cylinder head to be depressed, so 
that at the end of the stroke it would occupy more 
or less space within the cup; the proportion with 
regard to depth which one would bear to the other 
depending on the size of the combustion space re- 
quired, which would be formed between them at the 
end of the stroke; the in.et and exhaust valves, the 
fuel and water spray nozzles to pass through the 
cylinder head. 

When starting, the engine would be operated by 
the gas impulse alone until the cup had acquired a 
sufficiently high temperature, then, following the 
stroke which discharges the products of combustion, 
heated water under pressure would enter the cylin- 
ders, the object being to spray the entire unpolished, 
and possibly corrugated, inner surface of the cup, 
and produce saturated steam with extreme rapidity, 
the water bursting into steam of as high a temperature 
as it is possible to work with. If some of the spray 
were less fine than the rest, the formation of steam 
might be prolonged. Some heat would inevitably pass 


through the cylinder walls. By jacketing, a portion 
of this could be utilized to raise the temperature of 
the feed water to a point below 212 deg. F.: if too 
hot it would form steam too readily. It must enter 
the cylinder as hot as possible, but as water When 
all the water had been vaporized, the steam would 
superheat while expanding for the remainder of the 
stroke. 

The present four-cycle engine would become a six- 
cycle, the two a four, the latter that type of tare 
engine in which the air is separately compressed. 
The valve-operating mechanism would be more com 
plex, as while the exhaust valve might be timed to 
suit both impulses, the air and fuel for one impulse, 
and the water for the other, would require to be 
separately timed. 

Possibly with separate compression the clearance 
between the cup and cylinder head might be less, the 
scavenging would then be more thorough, and the 
steam would attain a pressure with greater ease In 
the more confined space; the air being admitted for 
a portion of the stroke before combustion took place. 
A dangerous temperature within the cylinder might 
be detected by observing the temperature of the ew» 
haust steam. All would enter the cylinder when the 
temperature of the cup was lowest. 

The temperature of the exhaust steam, although 
superheated, would be much lower than that from the 
gas impulse; combined, they might be passed through 
a turbine. 

Given three equal quantities of fuel oil, let one be 
burned beneath a boiler, the second within the cylin- 
der of a gas engine-——a Diesel engine, for instance— 
while the third is used in an alternating engine. If 
the type proved practicable, might jit not be possible 
eventually to obtain power from the last, equa! to the 
combined output of the two former? Steam gen- 
erated and expanded within the cylinder might be used 
at a much higher temperature, and consequently pres- 
sure, than is now feasible, more than compensating 
for a slight loss which might be expected in the gas 
impulse. 

The proportion of water to fuel to produce steam of 
a given temperature, whether the alternations could 
be obtained with sufficient rapidity, the mass of the 
cup and other points, could alone be determined } 
experiment. lorok 

Brentwood, Cal. 
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How to Handle a Zeppelin 
To the Editor of the Screntiric AMERICAN: 

Reading this week of the disaster to another of the 
Zeppelin airships made me think of a plan by which 
such a disaster might be avoided I am not an in- 
ventor nor a machinist, and the plan might not be 
worth consideration. I am .going to offer it never- 
theless. 

It seems to me that a couple of hundred men hang- 
ing on to a rope is a mighty crude way of handling 
the ships. Why not have a heavy steel car with 
a strong motor, or more than one car, running on a 
track under the ship? If necessary to gain traction 
power, have a system of cogs that would prevent any 
backward motion under a heavy gust of wind, such as 
wrecked the ship the other day. If there would be 
danger of the ship lifting the car from the track, put 
a third rail between the other two tracks and lower. 
Reverse this third rail and have two wheels running 
on it and connected to the under side of the car 
This would be the same principle used in the hanging 
electric car lines, only reversed. It ought to be a sim 
ple matter to arrange a system of connection between 
the car and the airship by means of which they could 
be disconnected in an instant 

As I said before, this is only a suggestion and may 
not be worth the paper it is written on, and if you 
think so, then destroy it. D. W. B 

Jebster, S. D. 

[The plan outlined is mentioned by Mr. Car! Dienst 

bach in last week’s Screntivic AMERICAN.~—ED.] 


Bacterial Lineage 
HERE could hardly be a better example of the 
scientific spirit than the application of the meth 
ods of biometry to those excessively minute organisms, 
the bacteria. Experiments in this relation marked 
the beginning of a new era in bacteriological 
fication and nomenclature. There have been applied 


classi- 


the methods used by anthropologists and students of 
variation and heredity to the definition of the species 
of bacteria. The results are, of course technical in 
their nature, and in themselves interesting only to 
students of the subject, but they have a broad gen- 
eral interest because they served to assure the public 
that advance on strictly scientific lines is being mad 
in the study of those almost infinitesimal creatures 
that play so important a part In humen life and 
everything that human lito depends upon 
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N ANY clear evening at the present 
1 season, shortly af da 
most casual observer cannot t 
1otice two very brilliant 
surpassing all the stars, one 
outheast, the othe ill ft ht 
in the northeast if he 1 it a 
familiar with the heaven 1e W 
be able to identify these it or 
as Jupiter and Venus The fact 
that they do not twinkle proves they are pla and 
not fixed stars Mars alone, besides the plar ! 
tioned r appears anything like so bright yu 
. & i 10 
It i qually easy to tell which is which without 
cours o tl almana The planet in the south 
ast I apparently n 
the pposite art f th 
heavens from the Sun 
(ne below the north 
western horizon ) must 
rea b outside th 
Earth rb hence it 
m be Jupiter and not 
Venus Even if both 
planets had been evening 
. together, Venus 
ould be distinguished at 
nee YY he is almost 
| iriably much the 
ghter of the two Both 
ure i ' ting telescopic 
ot t but there is a 
great difference in the 
satisfaction which they af 
ford the wb ver 
jupiter, though now 
some $30,000,000 miles 
AWAY looks just about Is 
twi a big as Venus 
(when iewed with the 
im telescoplk power) 
though the latter is only 
abou 85.000,000 miles 
from us Even at this 
five-fold greater distance 
.he former planet shows a 
wealth of surface detail 


A very smal! instrument 


brings out the dark bands 
parallel to the equator, 
and a larger one shows 
many finer markings, 
which can be seen to move 
across. the disk as the 
planet rotates 
Venus on the other 
hand, is a most unsatis At 11 o'clock: May 7 
factory telescopic object At 101% o'clock: May 15 
Her great brightness and At 10 o'clock: May 22. 
the beauty of her phases 
(which exactly resemble 
those of the Moon, and 
change in the same way) 
are very impressive to the 


novice; but one may look at her a hundred times and 
see no more She appears as a uniformly white 
sphere, with illumination shading off conspicuously 
but gradually toward the phase limb, and not a trace 
of definite markings Under favorable conditions 
vague and ill-defined darker shadings may be seen on 
the bright surface, but nothing at all comparable with 
the conspicuous markings shown by Mars or Jupiter 


or by the Moon to the unaided eye. Why should the 
brightest of the planets thus reveal so little of her 
true character to our scrutiny? In trying to find an 
answer, we must bring all the available eviden to 
bear on the case 

Measures of the light which we receive from Venus 


shew that fully three-quarters of the light falling on 


her surface is sent back into space, as compared with 
about one-fourth for Mars, and only one-sixth in the 
case of the Moon 

The planet's surface is therefore remarkably white, 


as much so as white paper. or as clouds, or. almost. as 


snow The last 


two substances seem to be the only 
en whict suld actually cover a planet’s surface so 
compte But, since Venus gets twice as much 


light 


the Sun per square mile as w do on 
Mart permanent snow a over the surface seems 
atic ] ing u pract illv al ut up to 


Our Monthly Astronomical Page 
By Henry Norris Russell, Ph.D. 


t belief that the visible surface consists of clouds 
‘ iight be clouds of condensed water vapor, like 
our vn, or perhaps, as Lowell suggests, clouds of dust 
or haze in a dry atmosphere That there is an atmos 
| ibout the planet is proved beyond question by 
twilight effects which are visible when Venus is 
1 t ne between us and the Sun All the evi 
dence, however (as the writer pointed out some years 
»), goes to show that the extent of this atmospher 
above the visible surface, is much less than that of 
the Farth’s above sea level; though not perhaps less 
than that of our atmosphere above the highest 
uds 
When we come to inquire whether clouds like those 
vhich we know so well could cover the whole surface 
of Venus, the rate of her rotation is of great im- 


7 


HorizeL 


Southern 





At 9% o'clock: May 30. 


NIGHT SKY: MAY AND JUNE 


portance to our answer. It used to be believed that 
like the Earth, she rotated in about a day; but in 
this case she should be flattened at the poles, and the 
very accurate measures made during her transits 


Sun disk to be 


spectroscopic 


across the show her 
fectly Moreover, 
at the Lowell Observatory, which would detect rotation 
by the fact that the 


toward us the receding, 


apparently per- 


circular. observations, 


one side of coming 
that the 


slow, very 


planet 
indicate 


was 


and other 


rate of this motion must be exceedingly 


much slower than in the case of Mars, for which the 


method gave a value within five per cent of that 


known to be 
Neither of 
Venus 


correct 
these 
not 


that 
would 


evidence shows 


the 


lines of 
all; 
period of rotation more than two 
They with- 
that, like Mercury, Venus keeps the same 
the Sun (The 
surface, made some years ago at the 
which indicate that this 
do not appear to have been confirmed.) 
A recent paper by the English meteorologist Clayden 
in a the influence of 
the distribution of clouds on the planet 
Venus, being very nearly of the same size and mass 


does observations 


rotate at 
be explained by any 


or three months long suggest, however, 


out proving 
side toward 
the 


Observatory, 


always observations of 
markings on 
Lowell would 
was the case 


describes very interesting way 


rotation on 


The Heavens in June 


as the earth, may fairly be compared with the latter. 
If her 
find 


sition with the seasons), relatively clear belts on each 


rotation was equally rapid, we would expect te 


a cloudy region near the equator (varying in po- 


side, and then again more cloudy regions, with great 
patches of white (as seen from above) where below 
the weather was stormy There is no question, says 
Clayden, that the Earth, seen from a distance, would 
appear as “a belted planet,” with the clouds by far 
the most conspicuous feature 

That Venus shows nothing of the sort is another 
proof that her rotation cannot be rapid. 

On other hand, if she kept one side always 
toward the Sun, the other would become intensely 
cold, and all the water would be frozen up there, 


The sunward side of the planet would be a vast desert, 
which it is 


that 


over 
likely 
form. 
This is 
which 


very un- 


clouds would 
belief, 
he supplements by 
that the 
phere above this desert is 
that it reflects 


Lowell's 
supposing atmog- 


so dusty 


almost as much light as 
clouds would do. 

Clayden favors the al- 
ternative belief that the 
planet's rotation, though 
slow, is more rapid than 


the 
that an 


orbital revolution, 80 


observer on its 


surface would have regu- 

lar alternations of day 

and night, but at. rela- 
: tively long intervals, 
= which he estimates might 
= be anywhere between 
= twenty and two hundred 
S of our days. 
Z Under these conditions 


the would not be 
permanently frozen on one 


side of the planet, oceans 


water 


might exist, and hence 
there might be plenty of 
evaporation to furnish 
clouds. 


Working out the atmos- 
pheric de- 
duces that the hottest part 
of the planet would be an 


calculation, he 


oval area where the Sun 
was nearly overhead or a 
little past noon In this 
region rising currents of 
air would bring up great 
céewen: fast quantities of moisture, 

At 814 o'clock: June 14, and form dense clouds. 

At 8 o'clock: June 22. Surrounding this in a 
sort of irregular ring 
would be a region of de- 
scending currents of air, 


where the clouds would be 


thinner, and we might 
perhaps see bits of the surface through them Be- 
yond this again they should grow denser, as far as 
the sunlight reached. On the dark side of the planet 
the sky might be partly clear Far above these 
clouds, which might resemble our cumulus or “thun- 


der heads,” would be thin filmy cirrus clouds, which 
the reflected 

This theory, of which only a brief sketch is given 
here, to the writer the most 
brought forward. It is 
course purely speculative, to consider that, if this ex- 
the of Venus may 
be composed of land and water like the and, 
under the protecting screen of clouds, life might be 


would contribute their share to light. 


seems satisfactory one 


so far interesting, though of 


planation is correct, real surface 


Sarth’s; 


pessible under conditions much like those familiar to 
us, but these very clouds would screen it forever from 
out observation. 

THE HEAVENS 

of our map the principal 
identified Due south, 
toward the zenith, is Bootes, marked by the great red 


constella- 
high 


With 


tions 


the aid 
ean easily be and 
star Arcturus. 

Below, on the right, is the fainter white star Spica, 
in Virgo, and on the left the very bright planet 
Jupiter. Far below, on the southern horizon, are the 


(Continuea on page 566.) 
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The Editor of the Home Laboratory will be glad to receive any sug 
gestions for this department and will pay for them, promptly, if 


available 


A Twenty-five-cent Photographic Objective 
By Gustave Michaud, Costa Rica State College 


— amateur photographers take nothing but snap- 
7 shots, while others, because they aim, above all, at 
technical perfection and have no use for under- 
exposed negatives, take nothing but time exposures. 
Amateurs of the first category need not read the fol- 
lowing lines, as the objective described here would 
be, in most cases, too slow for them. It requires 1 
second to perform work which would be done in 1/15 
of a second by an anastigmat used at full aperture. 
As a compensation, when made to cover the whole plate 
as sharply as the anastigmat does, it has over the 
costly objective the following points of superiority: 

ist. A better rendering of color. The blue sky is 
not made just as luminous as the white clouds. Red 
cheeks are not made to appear as black depressions. 

2nd. A greater depth of focus 
gives a better definition of any object out of focus. 

3rd. A more uniform illumination of the field. The 
margin of the plate is not darker than the center. 
This again is a result of the smaller aperture. 


The small aperture 





Fig. 1.—Longitudinal section of objective tube. 


ith. A lower price. Twenty-five cents and some 
easy work is about the price paid for the home-made 
objective. Twenty-five dollars is about the price of 
an anastigmat covering a 5x7 plate or of a good 
rectilinear combination covering an 8x10 plate. 

The home-made objective is composed of two parts: 
the refracting combination contained in a wooden tube 
placed, as usual, in front of the camera; and the 
screen, placed behind the lenses and close to the sen- 
sitized plate 

The refracting combination is made of two 
circular, periscopic, spectacle lenses, separated by 
a diaphragm. Such a combination, has over a 
single lens, the advantage of a complete elimination 
of the distortion, together with a considerable reduc- 
tion of the spherical aberration and of the curvature 
of the focal surface. 

The sereen confers to the objective the qualities of 
being, to some extent, achromatic and orthochromatic, 
qualities which are incompatible from the etymolog- 
ical, not from the optical point of view. The screen 
is dyed with ammonium picrate, a yellow substance 
which effectively stops most of the ultra-violet and 
violet rays, and so weakens the blue that this color 
has not much more action on the plate than the less 
actinic green and yellow rays. 

The needed material for the making of an objective 
which will sharply cover the 5x7 plate consists of two 
periscopic convex, two diopter, spectacle lenses, X or 
test lens shape (price, 15 cents the pair, sold by all 
manufacturing opticians), and a parallelopiped of sea- 
soned hard wood, 2°%x2%x2% inches. A hole same 
diameter as lens, that is about 11%4 inches, and about 
% inch deep, is drilled in each square end of the 
parallelopiped. Then a i%*-inch auger bit is substi- 
tuted for the 1%-inch bit and the hole is drilled 
throughout the block, the lengitudinal section of which 
will then be as shown in Fig. 1. While drilling the 
counterbore as well as the main bore, the utmost 
care should be taken to keep the auger bit at right 


angles with the surface. The block is then sawed 
transversely through its central part until the saw 
has passed clear through the hele, but not much far- 
ther. Two wocden strips are screwed on the sides 
of the block. They close laterally the cleft made by 
the saw and leave it open only on the top of the 
parallelopiped. Through this upper opening the dia- 
phragms are introduced and removed. There should 
be at least three of them, with openings %, 5/16, 3/16 











Fig. 2. —Sectional view of the completed objective. 


of an inch in diameter, approximately corresponding 
to 1/20, 1/32, and 1/64 of the focal distance. They 
can be made of black pasteboard or of metal. No 
diaphragm should be used while focusing. 

After the inside of the objective tube has been 
blackened with drawing ink the two lenses are placed 
as shown on Fig. 2, with their concavity facing the 
diaphragm. A ring of pasteboard or of wire keeps 
them in place and allows of easily removing them 
when they must be cleansed. The shutter is a cover 
made of black pasteboard. A hole 15 inches in diam- 
eter is drilled into the center of a board about 4x4 
inches, which is afterward fastened upon the objective 
tube in the manner shown on Fig. 3. Four screw 
holes are drilled on the four corners of this board. 
The objective can now be screwed in two minutes upon 
any 5x7 camera. 

To make the screen, two of the 5x7 sensitized plates 
are immersed into the ordinary fixing bath of hypo 
until the white bromide of silver has entirely dis- 
appeared. This operation is made in the darkroom, 
far away from the ruby light. A thorough washing 
(fifteen minutes at least) in running water follows. 
The two plates are then left, film upward, for about 
five minutes in the following solution: Water, 250 
cubic centimeters; picric acid, 2 grammes; ammonia, 
10 cubic centimeters. 

Next, they are immersed for not more than two 
seconds in water and are allowed to dry away from 
dust. When perfectly dry, they are bound together, 
film against film, with simple syrupy shellac varnish. 
The liquid is rapidly poured over both films; the plates 
are then firmly pressed against each other to drive 
away air bubbles. A few days later the glass is 
cleansed and the edges are finished with black passe 
partout binding. 

In most cameras the screen can be effectively and 
permanently kept in place by means of four thumb- 
tacks nailed on the inside part of the frame which 
carries the ground glass and its spring. The screen 
will then be almost in contact with the sensitized 
plates. 

If the home-made objective is intended to cover 
the 8x10 plate, the following alterations must be made 
in the figures given for the 5x7 plate: The objective 

















Fig. 3.—General view of the 25-cent objective. 


tube should be long enough to allow of a distance of 
4 inches between the two lenses. These should be 
1.25 diopter lenses. Finally, the diaphragm apertures 
should be 4%, ™% and % of an inch, to correspond to 
1/20, 1/32 and 1/64 of the focal distance. 


An Experimental Proof of Inverted Retinal 
Images 
By A. H. Patterson 


T is usually somewhat mystifying to be teld that 

all upright objects, such as trees, men walking, etc., 
form inverted or upside-down images on the retina of 
the eye. However, it is easy to construct a simple bit 
of apparatus which will prove the point in question. 
But first we must understand clearly one or two 
principles of the action of light rays. 

Take a sheet of cardboard S and pierce in it a smal! 
hole about one-tenth of an inch in diameter. In front 
cf it place a lighted candle, and behind it a cardboard 
screen S’. On this latter screen will be seen an in- 
verted image of the candle—a so-called “pin-hole im- 
age.” Now place the candle quite close to the screen S 
and let its light shine through the small hole upon the 
screen 8S’. Then take a third cardboard screen &”, 
from the middle of which is cut a hole 1 inch in 
diameter, and place it between the two screens 8 
and 8’. The divergent pencil of rays coming through 
the hole in S and the inch hole in S” will illuminate 
a circular area on screen 8’ slightly more than an inch 
in diameter. Take some object, say a small cross, 
and hold it upright before the hole in 8”. It will 
cast a shadow in the circular lighted area on screen 9’, 
and this shadow will be upright. There is no reason 
why it should be otherwise 
lens is held behind the hole in screen 8”, the size 


If, now, a double convex 














Experimental proof of inverted retina! images. 

of the lighted area and the cruciform shadow on 3’ 
will be altered, but the shadow will still be upright 

Now for our experiment. Construct of thin pieces 
of wood a frame like that shown in the drawing. The 
distance AB is about 7 inches; the hole © is about 
one-tenth of an inch in diameter, and D# is a piece 
of white letter paper about 4 inches square, pasted 
over the wooden upright at the left. At F a tiny hole 
is pierced through the paper with an ordinary pin 
Now stick a pin upright in the block G and adjust the 
position of the block so that the head of the pin is 
exactly in line between the holes C and F, and three- 
fourths of an inch from the hole C. Fix the block @ 
in this position. This completes our apparatus. Plac- 
ing the eye close to the hole C and looking through 
hole F at the sky, we see a lighted circular area with 
the shadow of the pinhead in its center, but this 
shadow is inverted. We are ready to declare that the 
pin is upside down, for it certainly leoks so. When 
we reflect a moment, however, we see that we have 
now exactly the same arrangement as in the middle 
diagram. The hole F represents the hole in the 
screen S, the pinhead represents the cross, the pupil 
of the eye represents the hole in screen &”, and the 
retina of the eye takes the place of screen 8S’ and re- 
ceives the upright shadow of the pin head upon it, 
The crystalline lens of the eye acts precisely like the 
lens in Fig. 2, altering the size of the retinal shadow, 
but not its upright position. This upright shadow on 
the retina, however, makes us think that the object 
throwing it is inverted, for the shadow certainly 
“looks” inverted to us. But we know that the object 
throwing the shadow is upright, and it follows in 
consequence that the retinal images of upright objects 
are inverted. In using this apparatus the eye must 
not be focussed on the pin, or the hole F, but on 
something distant, like the clouds or the twigs of trees 
between the observer and the sky. 
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A Smoke Dissipating Chimney 
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Fig. 1.—Plan and elevation of the dissipator chimney. 


tical or an increase in operating expenses. In the “dissi 


pator,” as the new chimney is called by its inventor, 
the 
stream 
tributed 


nels terminating in orifices in the side of the 


but instead of issuing in 
mouth at the 


number of 


costly smoke and gases, a compact 


for from a single top, are dis- 


among a nearly horizontal chan- 


to animal chimney, 


Them 


and are mixed with air, both before and 


eddy-forming action of the 
the force of the draft. 
part of the dissipator 


after 


emergence, by the wind, 


lessening 


without 


The upper chimney (Fig. 1) 
which 
ends 
a wind blowing in any diree. 


the and 


is perforated by numerous horizontal channels 


shape of funnels, with their small 


Hen 


through 


have the 


directed inward 


tion streams chimney becomes 


inti- 


mately mixed with the hot and smoke which 


gases 


rise from the unperforated part of the chimney below. 
diluted with 
part 


gradually in 


smoke escapes, only slightly 


from the lowest openings, but the greater 
and to 
The 


chimney is 


continues to rise 
diluted 


outside 


escape 


and more form formation of eddies 


both inside and the promoted by 
the tapering form of the channels and the diversity 
The that 


strong and 


of their directions result is scarcely 


any 
light 
immediate 


visible in winds, even in 


smoke is 


dense smoke is seen only in the 


the 


occupy 


winds 
(Fig. 2) The per- 
fourth of the 


vicinity of lowest openings 


forations one-third or on total 


chimney. The unperforated lower 
to the height 


if natural draft is 


part 
the 


height of the 


is carried required to produce 
draft, 


The form 


used. 
the 


increase 


and dimensions of channels can be 


modified in var ways to the dissipating 


ous 





her hand, the efficiency of the device 
may be st unskilled 
shown by the dense cloud of smoke emitted by 
i verti- 
The 


open, 


On the o 


riously impaired by construction, 


as is 


chimneys constructed with a single tier of high 


} 


cal tiers of smaller orifices 


left 


slits instead of three 


of such a chimney may be closed or 


affecting the draft in the least. 


top 
without 
large chimneys of this type are already in 


With 


Several 


one of these 


use, 





made 





which 
are pierced by very tall 
i notably 
free from the eddies 
produced in 
conve 

tion from the warm soil 
ees, build 
»bstacles 


ulphur 

















an experiment was 


by using fuel which pro- 


deal of 


result 


great 
The 
a remarkable 
dark 


ing 


duced a 
was 
sheet of 

blue wav- 
like a the 
leeward side of the chim- 
but only 


smoke 


smoke 

flag on 
ney, extending 
to a distance of 40 to 60 
feet, 
chimney, in 


while an ordinary 


these cir- 


cumstances, would have 


emitted a column of 
long 


draft is 


mile 
forced 
dissipating 


smoke a 

When 
employed, the 
increased 


action may be 


by building several low 
perforated chimneys, one 
the other. A 


“multi-dissipator” of this 


within 


construction, shown in 


Fig. 4, has proved very 








Fig. 3.—Analyzing the smoke and gases. 
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A ** multi-dissipator ’’ chimney. 


A SMOKE DISSIPATING CHIMNEY 


Fig. 5.—Another view of the ‘* multi-dissipator ’’ chimney. 
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below the mouth of the horn, was covered with small 
pieces of wood and fine coal. The theory of the ap- 
paratus was that its peculiar form would create such 
a draft through the small open end of the horn that 
the fuel will be completely consumed. As the wind 
furnace was portable and was not connected with a 
chimney, the inadequacy of this theory was soon 
proved by practice. 

A model of the medieval wind furnace will be shown 
at the coming International Hygienic Exhibition at 
Dresden, as a part of a collection {illustrating the 
development of the hearth and furnace from the Stone 
Age to the middle of the 19th century. According 
to Hygieia, the journal of the exhibition, an experi- 
ment made with this model resulted in the production 
of dense and stifling smoke. The wind furnace made 
it possible to burn mineral coal, but this was its only 
superiority over the ancient charcoal brazier, which 
was its prototype. 


A Radium Inhaler 


T has often been observed that bottled mineral 

waters are less efficient in the treatment of certain 
diseases than the same waters drunk at the spring. 
It is known, also, that most mineral waters are more 
or less strongly impregnated with volatile radium 
emanation, which escapes and decomposes before and 
after bottling. These facts led Dr. A. Bickel, in 1905, 
to try the remedial effect of water artificially im- 
pregnated with radium emanation obtained from 
radium bromide. This water was employed with suc- 
cess in some diseases of the stomach and intestines, 
in gout, rheumatism and neuralgia, and in some cases 
of cancer in which operations were inadmissible. At 
first the water was administered only by the stomach, 
but it was subsequently employed in the form of baths 
also. From the latter use the inhalation treatment 
naturally developed, as the bather necessarily inhaled 
the emanation which rose from the water and mingled 
with the air. 

In an article in Die Umschau, the substance of 
which is here presented, Dr. Bickel! states that when 
water impregnated with radium emanation is ad- 
ministered internally the emanation remains longer 
in the system, and therefore produces more effect, if 
the water is taken after a full meal, than if it is 
taken on an empty stomach. In rheumatic and 
arthritic affections the remedial action of the water, 
thus administered, is greatly corroborated by baths, in 
which the bather finds opportunity for exercise, which 
is beneficial in itself and also accelerates the evolution 
and inhalation of the radium emanation which the 
bath contains. : 

The only objection to the pure inhalation treatment, 
as it has hitherto been applied, is the necessity of 
confining several patients together for an hour or sev- 
eral hours daily in an “emanatorium,” or closed room, 
the air of which has been impregnated with radium 
emanation. The room cannot be ventilated without 
wasting the precious emanation, and, although oxygen 
is continuously supplied and carbon dioxide absorbed, 
the atmosphere becomes unpleasantly and even inju- 
riously contaminated. 

Dr. Bickel has recently devised a portable apparatus 
for the continuous evolution and inhalation of radium 
emanation, which enables the patient to take the in- 
halation treatment at home. As the accompanying 
illustration shows, the patient inhales air from a large 
bottle Db. into which water containing radium emana- 
tion falls in drops from a smaller bottle a, through 
a valve by which the flow can be regulated. The 
inhalation mask is so constructed that the patient can 
exhale either directly into the air of the room or into 
a third bottle c, the air in which contains the same 
percentage of emanation as the air in b, thus repro- 
ducing exactly the conditions of the “emanatorium,” 
in regard to emanation pressure. 

Except in special cases, Dr. Bickel recommends the 
administration of radium emanation through the stom- 
ach and the lungs conjointly, and he adds the bath 
treatment in some cases, as indicated above. When 
the baths are omitted, he prescribes a glass of strong 
emanation water, taken after a hearty breakfast, and 
followed immediately by one or two hours’ inhalation 
with the apparatus described. 


Common Defects in Metal Alloys* 

YHE knowledge of the. properties of non-ferrous 
T metals and alloys has not developed as fast as 
that of iron and steel. Several causes have con- 
tributed to produce this condition. The number of 
industrial metals and alloys is so large, and their 
characteristic properties so diversified, that conclusions 
arrived at from a study of one group would be of 
little or no value when applied to another. A consid- 
eration of the several defects which occur in com- 
mercial alloys of all kinds forms the subject of a 
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paper read by Dr. C. H. Desch before the Institute 
of Metals. In view of the very considerable interest 
of the subject, we reproduce here Dr. Desch’s words: 

“Many difficulties are met with when using alloys 
in practice. Some of these are inherent, but some 
could be avoided by careful treatment. It frequently 
happens that a perfectly satisfactory alloy fails because 
of being subjected to entirely unreasonable heat treat- 
ment or to mechanical stresses, in the course of being 
fitted for use. Such treatment is applied in ignorance 
of the effect likely to be produced, but considering the 
care that is taken in handling steel, it is remarkable 
that non-ferrous alloys are often treated as if they 
were mere inert material, which might be ill-treated 
without suffering any injury. For instance, while no 
user of metals would quench steel from high tempera- 
ture or submit it to prolonged annealing without ref- 
erence to the purpose for which it was to be used, it 
is not an uncommon experience to find bronzes made 
for special purposes treated in such a way. 

“There are eight distinct classes of defects commonly 
found in alloys used in machine building. These de- 
fects may be classified as: 1. Sponginess. 2. Brittle- 
ness. 3. Defects due to inequalities of composition. 
4. Excessively coarse structure, due to casting at too 
high a temperature. 5. Defects due to wrong thermal 
treatment. 6. Defects due to molecular change other 
than that produced by mechanical stress. 7. Shrink- 
age cracks. 8. Defects due to mechanical deforma- 
tion. 

“1. Sponginess.—This is caused by gases dissolved 
in the molten metal or alloy, which are released at 
the moment of solidification. This defect is aggravated 
by overheating the metal, and may be remedied by 
remelting it and pouring it at the proper temperature. 

‘2. Brittleness.—This may be caused by oxides or 

















From Umachau, 


A RADIUM INHALER 


a, buttle of emanation water; b, inhalation bottle; c, exhalation bottle. 


dross due to lack of care in pouring, or to over- 
heating, which causes burning, as in the case of the 
zine alloys. The oxides of different metals vary as 
to their ability to separate themselves from the liquid 
and rise to the surface, and various deoxidizers are 
used to facilitate their removal in the form of slag. 
A second source of brittleness is the presence of thin 
layers of non-homogeneous alloys between the crystals. 
The microscope is of great assistance in studying cases 
of this kind. 

“3. Defects due to inequalities of composition.— 
These defects are due either to improper mixing of 
the ingredients, to separation by gravity during solid- 
ification, or to segregation in the mold. When the 
ingredients are not uniformly mixed, the usual cause 
is the difference in specific gravity of the ingredients. 
Aluminium, for example, tends to float, and lead to 
sink. Certain metals, particularly aluminium, also 
possess the property of becoming inclosed in a film 
of oxide as soon as in the molten state, while others 
have an action similar to that of oil and water and 
must be stirred to an emulsion and then carefully 
cooled to prevent separation. With alloys of tin and 
antimony, or mixtures containing them, a difficulty 
is met with in that crystals of tin and antimony form 
and float upward. This tendency is overcome by rapid 
chilling. Impurities in general, such as lead and 
bismuth in bronzes, will accumulate at the center of 
the parts and cause unsound castings. 

“4. Excessively coarse structure due to casting at 
too high a temperature.—As the strength of an alloy 
depends upon the degree of adhesion between neigh- 
boring crystals, as well as upon their size, and as 


these qualities in turn depend on the casting tempera 
ture and the degree of chilling, this becomes a complex 
question that requires much further investigation. A 
few alloys containing copper and zinc, and especially 
those rich in zinc, have an extraordinary tenden y 
to form large crystals having little mutual adhesion. 

“5. Defects due to wrong thermal treatment These 
defects are due to a number of causes, as, for in 
stance, to quenching from too high a temperature: 
heating at too high a temperature or too long during 
annealing; burning, as in the case of copper and zin 
alloys; and unequal thermal treatment of different 
parts of the same casting and forging. The principal 
effect of wrong thermal treatment js the production 
of coarse structure in alloys in general, and a hard. 
brittle metal in most bronzes Unequal 
produces differences in the structure in different parts 
of the alloys. 


“6. Defects due to molecular changes othe than 
those produced by mechanical stresses Some metals 
undergo changes at definite temperatures which involve 
a complete alteration of their properties. The most 
striking instance is that of tin, which may pass spon 
taneously into a gray powdery substance devoid of 
mechanical strength, at a low temperature. Meany 
alloys have been known to disintegrate spontaneously 
from no known cause. Some of the alloys of alu 
minium with other metals fall to powder after a 
time, while an alloy of 80 per cent of aluminium and 
20 per cent of tin breaks up into coars« crystals. It 
may be that these phenomena are due to imopurities 
in the constituents. This is indicated by the behavior 
of alloys of copper and manganese which have been 
described as disintegrating spontaneously When pr 
pared from pure metals, however, these alloys ar¢ per 
manent, and the disintegration is entirely due to th 
presence of non-metallic impurities. 

“7. Shrinkage cracks.—These may be due to a j 
arrangement of the mold, to wrong casting temperatu: 
and to the great brittleness of the alloy at a temp 
ture just below that of solidification. The latter 
dition is the cause of the great tendency of aluminium 
zine castings to crack during cooling 

“8. Defects due to molecular changes produced by 
mechanical deformation.—These defects show them 
selves as brittleness in cold worked m n 


cracks’ in brass and other alloys which become visibk 
some time after rolling; and ‘fire-cracks,’ which differ 
from the foregoing only iz that they appear during 
the annealing process alone. It is said that fire-cracks 
never appear in pure metals, but always in alloys. 
German silver is particularly liable to this defect 
‘Chilling-cracks’ are produced: when metals are sud 
denly quenched. Cracking is also due to hot working, 
as most alloys show an increased brittleness at some 
particular temperature. Many bronzes have only a 
small range of temperature within which they may b« 
safely worked. This subject has as yet been but im 
perfectly investigated. 

Thera are some defects which do not fall under any 
one of the above heads. These defects are due to 
corrosion and erosion. The question of corrosion is 
now being investigated by a committee of the Insti 
tute of Metals (Great Britain). The conditions which 
affect the liability of alloys to mechanical erosion 
also demand further study. An interesting case of 
erosion is that of high-speed propellers acted upon 
by eddy currents in the water. In some cases the 
propeller blades are ercded to a depth of as much as 
1% inches in the middle of a blade. while the re 
mainder of the blade is perfect. It appears that dif 
ferent bronzes behave very differently in regard to 
this action. A definite relation between th nicro 
scopic structure and the liability to erosion yet remains 
to be established.” 


Magneton: A New Constituent of Matter 
LECTRICITY, which at one time was assumed to 
be a wave motion in the ether, is now regarded 

as a substance made up of atoms, or electrons, which 
exist in the atoms of all kinds of matter, and in a 
sense constitute the primordial elements of which al! 
matter is composed. This view, suggested by the fact 
that the smallest quantity of electricity that can 
measured (the quantity carried by a hydrogen atom 


in electrolysis) is always the same, is confirmed hs 
the results of experiments in radio-activity This elk 
mentary quantity of electricity is called an electron 
The same tendency toward the materialization of ene 
getic concepts is shown in recent attempts to esta 
an atom of light, and the process is now being extended 
to magnetism Pierre Weiss has submitted to the 
Paris Academy of Sciences an essay, in which he a 
tempts to prove, from the results of experiments on 


the magnetization of various elements at extreme! 
low temperatures, that the atoms of iron, nickel 

per, manganese and uranium contain definite ities 
of an elementary magnet ubstance, to which the 


name “magneton” ! n 
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Curiosities of Science and Invention 


A Maori Warrior on Jade 


FEVHE New South Sea Island Ha hich 
| h ently been opened to th pul 
! il M ( Natur Histor 
Yor? < ta ol the irgest 
i i ‘ tic! from th 
j en in thi 
‘ ! rep! ent to 
etho i ‘ iré ceremonials, 
he ehold var clubs, weapons, im 
plement f t ng and fishing, et a 
used the nat inhabitant rhe Fi 
jian collection, numbering ove! 2 000 ob 
ject is especially noteworthy and was 
presented a 1 gift by Mrs. Morris K 
Je ij ( ol ne king le ‘ ot 
the chibit 1 unique tatue represent 
nz a dancing Maori posed on the largest 
boule of jade in the world; the stone 
weigh 00 pound It came from West 
Island. New Zealand, and was presented 
to the Museu by Mr. J. Pierpont Mor 
gan ihe atu vas executed by M1 
Sigurd Neandross, and was cast entire 
a living Maori, the model being 
d with paraffin, and plaster ap 





plied fierward to strengthen it. This 
is le painful than the old plaster pro 
ce and the entire head and body can 
be taken at one cast. The coloring was 


and the tattooing on the 





was copied from a series 
ads forming a part of the 
Exhibit. While performing 


a dance the Maori man must follow the 


tradi nal code handed down from his 
fighting an I which demands a con- 
stant thrusting out of the tongue accom- 
panied by the ¢£ itest possible distortion 
of featu he farther the tongue is 
protruded, the ore terrible and danger- 
ous is the man supposed to be to all foes 
The Maori is pietured beating time to 


king the palm of the 


thigh and brandishing 


aioft the favorite war weapon, the 


Electrically-heated Fabrics 
‘i HE idea of using an electric heating 


re In connection with flexible ma 
terial is not new, but as far as we are 
ware t has been used with asbestos 
fabrics ouls Such fabrics are intended 
particularly for high temperatures. They 
re naturai f coarse grain, and were 


not very manageable electrically, and 


were also wanting in flexibility 


An inve has recently hit upon a 
method of electrically heating carpets 
covertet knitted fabrics and the like, 
made f wool or other threads, so that 
the presence of electric wires is not 
betra a The are energized by a 
flexibie cord attachment to a lamp socket 
It is during the weaving process that the 
textile threads and the electric wires are 
put into the fabric together, and they go 
to make it up in such a way as to pre 
erve the usual appearance and supple 
ness of the t ‘ A central wool thread 
is used around which a flat braided metal 


ird is wound spirally The flat braid 


ade up of very fine nickel wires, and 


after it is wound on the core thread, the 
whole i ven an outer braiding of wool 
or other thread Thus a very flexible 
thread formed which does not buckle 
hen it woven. The metal thread has 

1 large heating surface in proportion to 
it ection fhe great number of electro 
therm! weft composing a circuit per 
mits of having between two neighbor 
ne weft i difference of k than on 
it, and the fabric arranged so that 
thers no danger of short-circuiting in 
it \ nd there is nothing to be 
the fabri The selvage 

t heating wire in ordet 

l near the bor 


























Statue of a Maori warrior at the 
American Museum of Natural History. 


The tallest tomb in England 
300 feet high. 





























Coverlet kept warm electrically. 


Electro-thermic pads for the bed. 

















Rugs woven with electro-thermic threads to give a warm underfooting. 


—— 

















A combined tuner and detector for wireless telegraphy. 


lector wires for the current are placed 
remains to 
plug and a 
inserted by a 


in the selvages, and it 
attach a 


only 
small connection 
flexible wire, which can be 
Pure 


socket as usual. 


best 


plug in a wall 
nickel is 


is when 


found the wire to use, 


overheated its electric 


resis- 
tance at once rises and cuts down the 
current, so that an automatic regulating 
action is given which prevents overheat- 


ing 

The Tallest Tomb in England 
N EAR the well known 
4 Southampton, England, 
remarkable edifice known as Petersen’s 
Tower 


seaport of 
there is a 


The erection is all the more sin- 
gular because it marks the burying place 
of a John 


The man appears to have 


certain Petersen, a wealthy 
tea planter 
been rather an eccentric individual, and 
in order to prove to the world his belief 
in concrete as a building material, set 
about the construction of this great tow- 
er The years to 
complete, but is entirely of concrete, and 
by the time the final 
placed had reached an altitude of more 
than three hundred feet It is 


years since the tower was erected, 


building took many 


layers had been 
about 
forty 
and its present condition is certainly a 
justification of the faith of the builder. 
As has been indicated, Petersen left in- 


structions that his remains should be 


placed under the tower, and this was 
accordingly carried out. Another desire 
that the chamber at the summit should 
contain a light was defeated by the firm 
stand which Trinity House, the light- 
house authority, took on the matter. 
Such an illumination would have been 
visible for miles out at sea and would 
naturally have proved very misleading 


to sailors. 


Combined Detector and Tuner for 

Wireless Telegraphy 
a first glance one might be led to 
IAbelieve that the instrument 


herewith is an ordinary standard double 


pictured 
slide tuning coil. However, on closer ex- 
amination a detector may be plainly seen 
at D. The slider S is a common slider 
similar to that 
tuner. It makes contact 


used on any standard 
by means of a 
brass ball which rolls on the bared con- 
volutions of the coil. 
ball, but has attached to the lower part 
a stiff spring H, which carries the regu- 
lating screw B. 
lighter spring C, to which the detector 
is attached. The detector is a blunt 
piece of silicon embedded in a brass cup, 
with the 
convolutions of the coil, which are bared 
path of the Thus 
the bared copper convolutions act as the 
other element of the detector 


Slider S has no 


This screw bears on @ 


and the silicon makes contact 


along the detector. 
By means 
of the screw B, the pressure of the sili- 
con member upon the bared wire convo- 
varied at Direct 
tuning is accomplished simply by sliding 
the detector D back and forth until the 


lutions may be will. 


point is found that gives the loudest 
message. 


Of course the detector uses no bat- 
teries of any kind, as the rectified 
rent of the 
as in the 


tectors, to 


cur- 
incoming waves is sufficient, 
thermoelectric de- 
telephone = re- 


common 
operate the 
ceivers. 


Blasting With Compressed Air.—I!0 
modern mining the operators are ready 
themselves of any 
which will 


and willing to avail 
new methods or devices 
cheapen and increase the production, and 
a method recently adopted in some coal 
mines dislodges the mass of coal by the 
direct application, behind the mass, of a 
The method 


seems to 


charge of compressed air. 
appears to be effective, and 
have no elements of danger either to the 
mine or the miners. 
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Simple Patent Law ; 


The Inventor's Department 


Patent Office News: 


Inventions New and 


Interesting 





— 








Principal Examiner Wm. A. Cowles 


YHERE must be some compensating 
‘| element in life that will enable a 


man, almost a constant sufferer, to main 
the and to be 


happy 


tain cheerful demeanor 


the fellowship 


exponent of good 

















Principal Examiner W. A. Cowles. 


of the best kind, such as we find mani- 
fested in Principal Examiner William A. 
Cowles of the United States Patent Office 

A native of Ala., after 
completing his studies in civil engineer- 
ing at the Sheffield School of 
Yale College, and a tour of service 
with the City New Haven, 
he was appoinied topographer on one of 
the United States Geo- 
graphical west of the 100th 
meridian, serving under Lieut. George 
M. Wheeler, Corps of Engineering, U. S. 


Montgomery, 


Scientific 
shori 
Surveyor of 
parties of the 


Survey 


ance and marked by much activity at 
this time, and cutlery, in which safety 
razors constitute a prominent part. 


Mr. Cowles’s conduct of his class is not | 


only evidenced directly by the nature of 
the division, 
but by his assistants, who are so sought 
‘after as to him inconven- 
An attorney who had been instru- 
mental! in securing the resignation of a 
number of his assistants for the 
of accepting places outside of the office, 
told Mr. 
was his own fault, since his training and 
|}example rendered his assistants desirable 
men for important outside positions. 


actions issuing from his 


cause much 


ience. 
purpose 


once Cowles his loss of men 


The Need of a New Assignees’ 
Index in the Patent Office 
a statutes relating to assignments 

of patents provide that an assign 
conveyance shall be 
subsequent 
valuable 


ment, grant or void 
against any 


mortgagee for a 


purchaser or 
consideration, 


without notice, unless it is recorded in 
the Patent Office within three months 
from the date thereof. 


Under the present practice of the Pat- 
ent Office, all transfers and 
of the patent property of the country are 


assignments 


indexed in the digest of assignments only 
under the name of the inventor of 
invention, application or patent specific- 
ally set forth in each instrument 

Prior to 1870 the Patent Office indexed 


instruments as in indexes relating to 
realty, that is to say, from party to 
party. However, as many intermediate 


links in the chains of titles were not 
recorded, it was found that after the fail- 
ure to record any particular instrument, 
all trace of subsequent transfers would 
be lost in making searches. To avoid this 
difficulty, Congress in 1870 made a 
cial appropriation for the purpose of 
indexing all prior recorded deeds 
the name of the inventor, and since that 
date all assignments recorded have 
indexed under the name of the 
| Therefore, in making title searches of 


spe- 


been 





inventor. 


A., and was engaged for a number of 
years in said service. Near the close of | 
the season of 1877, while assisting in 


building a topographical monument on a 
peak of the Sierra Nevadas in California, 
at the the River, 


headwaters of Carson 


Mr. Cowles detached a small piece of 
stone, which unexpectedly and without 
warning caused the fall of an avalanche 
of rock, which crashed down the side 
of the peak, carrying Mr. Cowles with 
it. That he escaped with his life was a 
miracle As it was, he suffered com- 
pound comminuted fracture of both legs 
below the knee, with surgical aid no 


nearer than Genoa, Nev., nearly 60 miles. 
Thence he was carried over rough trails 
and mountain 
not be until 
after the accident 
experience, until he 


his legs could 
thre. days 
surgical 


and 
more than 
After 
was finally 

after 
was obliged to 


roads, 
set 
much 
able to 
leave a many 


Chicago hospital 


months of treatment, he 


learn to walk anew, and it was several 
years before he was able to abandon his 
crutches for the cane which is his con- 


stant companion. 

After a short service in the Land Office 
at Washington, he was appointed to the 
examining corps of the Patent Office, and 
Serving through the grades, ap- 
Pointed Principal Examiner in June 1905 
He has always served in important di 
visions, and prior to his appointment as 


was 


Principal Examiner was assistant to the 
late George Seeley, to serve under whoin 


might be likened to a liberal education 


in the craft. His classes in the office 
have included hydraulics, electricity, and 
the class of masonry, etc., now in his 
char His class at present includes 
concrete construction, of much import- 


patents, it is necessary to know th 
name of the inventor of the application 
patent involved, and the 
searches are made by examining the in 
dexes throughout the entire 
taining the name of the inventor of the 
particular application or patent which is 
being considered. 

Frequently attorneys and the 
public desire to what 
}are owned by an individual, firm or cor- 
| poration, and there is no way in which 
to determine such fact, except to search 


or invention or 


series con- 


general 


ascertain patents 


under | 


| property holdings of any particular per- 
the | 


|of the case, since an assignment may be 











each of the volumes wherein are recorded 
assignments, and in which volumes the 
assignments are indexed from assignor 
As during the period cover- 
ing the life of a patent, to wit, seventeen 
years, are hundred 
and one thousand very 
difficult to make a 
report as to the 
particular person, firm or 
As a matter of fact, the term of 
teen years does not cover the possibilities 


to assignee. 


there between nine 
volumes, it is 
reliable search and 
patents owned by any 
corporation 


seven- 


recorded many years before the patent 


issues. 
In view of 
ability of a 


the desir- 
assignees’ in- 
convenience of 


the foregoing, 
consolidated 
dex is apparent for the 
those searching title for patent property 
when the name of the assignee only is 
known or when it is desired to know 
the patent holdings of any particular 
firm or corporation. 





person, 


Of course, the record of assignments 
in the Patent Office is open, but the 
search required to ascertain the facts 


above suggested are so extensive and re- 
quire so much time, that they are rarely | 
undertaken. | 

An index of assignees would not only | 
be useful directly in ascertaining the 


firm or corporation, but it would 
also be useful to attorneys as well as to 
the office in checking up results of an 
examination based on the index under 
the inventor’s name, and in case of in- 
jury or 
dexes, the other would be 
ing patent titles, as will be 
those familiar with this class of searches. 

In addition to the value of the index 
of the character described to the gen- 
eral public, it would be useful to the 
Bureau of Corporations in effort 
instituted by that bureau to ascertain the 
property holdings of a patent character 
of any given corporation. 

The cost of establishing and maintain- 
ing an assignee’s index would not bs 
very great in proportion to the value 
of the index to the public generally. 


son, 


destruction of one of these in 


useful in tra 


apparent to 


any 


J. H. Colwell 

S we survey the remarkable develop- 
<\ ment of science and industry at the 
present day, we hardly know which calls 
for our greater admiration, the wonder- 
ful perfection of the well-established arts, 
development of the 
immediately 
our 


or the rapid new. 
The latter perhaps more 
strikes our attention, and attracts 


interest. The opening up of a new field 


























Waterproofing aeroplane wings with a spray of rubber solution applied by means 
| of an air brush. 


of invention with it 


a number of 


necessarily brings 


secondary consequences, 


among others the necessity for providing 


the necessary facilities for with 
the patent The 


aviation has been assigned to the division 


coping 
situation new art of 
of the Patent Office presided over by Mr 
d. H. This 


marine propulsion 


Colwell. division handles 


also Formerly the 

















J. H. Colwell. 


two subjects were dealt with quite 
but 
propellers, especially 
than 


it was found that the 


sep 


when airships employing 


arately, 


thie hea 


those o 


vier air” type, came it 


class of aeronautics 
included practically no art as related to 
and of such 


necessarily embraced in ship propulsion 


propellers, much art was 


Then the close analogy between ships for 


navigating one fluid, the air, and ships 
for navigating another fluid, water, be 
came apparent, the relation between 
ships for propulsion through the air and 


submarine boats being very close, because 
they both the 


they navigate. The class having been as- 


are immersed in medium 
signed to Examiner Colwell, continued to 
grow with the very rapid increase of in 
terest in the art, and one of the largest 
interferences in the history of the 
Office was declared by Examiner Colwell 


Patent 


|}shortly after he assumed charge of the 


class. 

Mr. Colwell was born in Pennsylvania, 
and entered the United States Naval 
Academy in 1877, and after graduating 
in 1881, studied law and became an 
assistant examiner in the Patent Office 
and was promoted in 1907 to the office 
of Principal Examiner. His classe in 
the Patent Office have included electrical 
signaling and telephony, and many other 


sub-classes, and his service in the Patent 
Office has been continuous since his ap- 
pointment in 1889, period 
during the 
signed to 
navy, serving on 
off the coast of Cuba 
It will be 
Commissioner Billings 


except for a 
when he re 
the 


Terror” 


Spanish war, 


accept a commission in 
the U. 8S. S 
and Porte Rico 
that A 


also 


Sistant 


his 


remembered 
resigned 


position in the Patent Office to accept 
a commission in the navy during the 
Spanish war, both Messrs. Billings and 
Colwell re-entering the Patent Office at 
the conclusion of the war 


Making Aeroplane Wings 
Impervious 


N order to make the wings of aero 


planes moisture proof and practically 
impervious to air, so that they will com 
bine great supporting power with rht 
weight, the fab impregn with 
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| 
rubber. A new way of accomplishing} RECENTLY PATENTED INVENTIONS. | bilge barrels, and has in view a barrel made| justed upon its frame, any departure from the 
: ‘ imns 1 : atentees. The | f a number of barrel sections, ordinarily | correct setting may be compensated f 
this in a quick and easy manner has i hese lumns are open to all patentees. The oS oo reel g val r é re by 
. . noti ire mserted by special arrangement | two, which are jointed together on a substan- manipulating the screws When changing the 
been put into practice in France, where | wit! re — a - : > geghe g iY ication to the | tially central transverse seam, with the inner | position of the device, the level and its frame 
Ads ing e DE ‘ T; ‘ v1 . . p 
aeroplane manufacture has become a rec-| 4 Ca “sy — = ; ren | ond portion of each section partly extended} can be removed and carried in one hand, the 
. ndustri After n. light] — — _ - into and partly extending to the outside of the | rod withdrawn with the other, and upon fixing 
’ } ¢ l y f 1s | 2 s 
, ee, | other section of the seam. the latter in its new location and placing the 
fabri } bee! stitchec rethe and Klee . . -e 7 2 e 
nets oes See ene ax pacha ot RSE FUMIGATING APPARATUS.—T. H. Hoop, |f'@me upon it, the level will at once arrange 
tretched a fr e. ¢ i f ib | CE oR REVENTING SEASICK . ‘ , itself horizontally 
stretched on a fram a solution of rub hae V a a yey re SEASICK | Greenville, Miss. The object here is to provide itself horizontally. 
: P SS ’ SO T ; , ; a ‘TS 5 
ber contained in a portable tank « BOAR! — n ‘CABLE TO LIFT an apparatus for fumigating books, pamphlets 
0 7 iD Ss > ; ‘ , Brac > 
sprayed on th cloth by means of com 1, Yorks! I l i = ~ yeenne, a, Bred and the like, wherein a large number may be Hardware and Tools, 
I d air i own in th accompany) * ees tae me sea mp com! fumigated at one time without injury, and the HANDLE FOR SAFETY RAZORS.—L, 
re 1 &@l s ipa y rises a ing pensior evi o e cage . . | 
; . D , ' : : k — : f rm ° - medicament applied to each and every page | Sx HWARTZ, New York, N. Y. The object here 
t ) t t é eper issin | whereby tl shocks arising fror 1¢ starting . 7 A a 7 ¥ p 
= : , cy } 1 st fect P - , , , and wherein the act’ of its application will|is te furnish a handle in which a blade ean 
, - 2 me opr y ri etuall cushione oO i F 2 
facto n Par rhe compressed alr = = 1 4 ! a levi : rs a Pe : i s ~s operate the apparatus to bring each of the| be quickly and effectively clamped. The parts 
0 i | 1 i“ ne device or maintaining c¢ s : i e 4 
su ied by he el rically driven air tat : ' =a ’ : books in turn into the best possible position |of the handle can be readily taken apart or 
int Stationary in its suppor oa wo 8- . : , . 
comp sor and nks on the bogey, and eng entering and k ies * convent aa _| for securing the medicament assetubled. The head member which holds the 
= - s sd - ® " > 7 . , “ot . . . . rig ¢ is ons cote i S »} ' ‘ Y » 
meses throush a long rubber tube ro paw! and ratchet device for preventing th SHIP CLEANING DEVICE.—Cuartes F-. | blade is « " tructed in such a way that it can 
~~ ee - », Elke P This device is for use remove ithout removing any othe 
the ution tank ind thence to the | und: ired fall of the cng ind a simple form HouLaNp, Elko, Nev P wee devi is for u - fr ‘ r ' scatane” . bite ther part 
} ; +} at ,o electrical and other mechanism for control- leaning the hulls of ships and other vessels | — ' _— 
ore eld it e hand o le operator. | ting the working of the engine by a process of scraping; in removing barna LEVEI Grorce H. Prrer, New Dorp, 8. 1, 
A second tube conveys the solution from cles and other marine growths and the like,| New York. N. Y The utility of this device 
the contal » the nozzle, whence it and the invention has reference more particu-| will be readily understood on a view of the 
, : » tr the carvent of Of Interest to Farmers, | illustration. The hangers are inserted over a 
s drawn nd atomizer ) if 0 . . . . ‘ — | . ‘ 
pst } ; ADJUSTABLE SEED CELL FOR PLANT- ine, such as a mason’s line used in laying 
con ssed a passing across the no ERS \. M. CrisMAN, Davenport, lowa. This stone or brick. and the latter adjusted until a 
It the same principle as that of th invention is ar provement in adjustabk 
air brush which artists use Railroad | seed cells and tl bject of the inventor is to 
, provide a_ plate iving means 1djusting 
re ht are we ale { ter thi 
, - = re —— oe er : be © | the si ft seed cell, wherein it will not 
same way with the most surprising Fra-/ pe necessary to change the seed plates for LEVEL 
pidity seeds of different sizes 
BEAN HARVESTER Jawes R FOWLER bulb indicates that the proper level has been 
. d Morsec. J. Urrorp, Amenia, N. D. The obtained. If the level is not in true, or it is 
Notes for Inventors : : . “ i 
1 i iti illustrated herewith has reference to desired to have the level arranged at a pre- 
Some Interesting New Inventions. 1 machine for harvesting beans and the lik determined angle, it can be readily adjusted by 
Among the interesting patents recently | and separating them from the stalks and chaff adjusting one or both of the hangers by 
granted, is the patent 990,869, to resi Che usual method of harvesting them is to screwing them into or out of the plugs It is 
of ! simple in construction, active and positive in 
dents of Antwerp, Belgium, for an elec- se, 2 inexpensive t nfacture 
1 wn = ae onnemh tn SHIP-CLEANING DEVICE , and inexpensive to manufacture. 
tric switeh operating device; S79, te SASH FASTENER.—J. H. Borsirt, Hol- 
an assignor of the Cooper Hewitt Electric larly to a device comprising a foldable frame, | Stein, Neb. This device removably engages the 
Company for a tilting lamp, including a a scraper carried thereby, and means for mov- | Sash of a window or the like to hold the same 
negat electrode of conducting liquid ing the frame in juxtaposition with the ship’s| in a locked position. Use is made of a rack 
AP opis : hull. The device shown in the engraving can|™mounted on a collar in engagement with a 
her: he ‘ € ia af rt *: a s ’ ® P 
whe n t dev is started into opera be used while the ship is in motion, and its| Spindle, and means engaging the spindle for 
tion by the rupture of a stream or layer use does not require that the vessel be placed | temovably holding the spindle jn a locked posi- 
of conducting liquid; 990,893, for a pil in dry dock or taken out of water. | tion to engage the rack with the sash of a 
cell for electric storage batteries; 990 MEAT COMPRESSOR AND RETAINER. — to hold the same stationary 
897, for a flying machine having a ms H. Hutson and W. 8. Hutson, Pocatello, | — HOSE COU PLING Ww. J.- Rois, Oilfields, 
: P - P Idaho. This invention compresses hams and } Cal rhis coupling is of a type adapted to 
| i! f ft 3 » T £ y ) ré ert “- T 
tallic gas container ¢ generally rectan BEAN HARVESTER | other pieces of meat (generally after the bone | connect together two sections of any hose. An 
gular form with its front end forming has been removed) in an expansible and con-| Object is to provide a device which will be 
a WWfting } ty ectic with half mie evil ar has i ic ‘ rice | attachable and detachable in the shortest pos- 
a lifting plane in connection with h ll them by hand and pil them on the | tractible cylinder, and ha in * wa devic og pr cesta ye allman: : 
copters and »perating means: GO0 O58 uné@ until ready for th: — Pate con. ! having one or more chains or like members | Sle ime d é art ler 0 rjec is ; Oo provic e a 
? : 1 1 ¢ I them il t ' 1 by damy arranged to pass around the cylinder and cross coupling comprising a pair of interfitting 
ean OF 190.976. 990.985 nd 991,038 r 8 en Oo be spohet ( NpPNess | r P _s ici ‘ n r <j 
; “ig! . 1ixing with dirt. The object. therefor inderneath, and a lever to draw the chains | ™ mbers having an efficient automatic packing 
various inventions assigned to Westing ‘tigha ol will ‘ », | tight about the cylinder and compress the disposed therebetween. 
a ‘ 1 1 i \ " . 
house Electric and Manufacturing Com vines h Se te f -— meat, and having hooks to engage in the links ATTACHMENT FOR DOOR CLAMPS.—F, 
pany; 991,012, to Gillette Safety Razor separate them from the chaff, and sack | °! the chains. W. Lane, Chico, Cal. This attachment is used 
Company, assignor, of an apparatus for e separated beans DRIER.—Cravpivs F. Merritt, Inverness,|in the manufacture of doors, sash, blinds, ete., 
a ete Ps, ‘ , The ose here is tc , ce a device) in clamping the various parts together, as the 
hardening and tempering. Patents 991 MILKING OO! G. A. Manmenen, Ait-| ¥%8- The purpose here is to —— ee one +n ;, : 
‘ 5S § aad & hin. Sttes \ ae ed ‘ tits especially suited and adapted for drying phos- | Stiles and rails, and the purpose is to present 
105 to 991,114 inclusive, have been ' 7 Ts = ‘ P . phates, graphite, cement, and like materials, appreciable friction between one of the jaws 
manipulated at he ‘ < t! inimal t ¥ gri A nt, 
granted to William A. Turbayne of Lan iked ie of ‘ “Page which | DY Passing the material through a substan f the clamp and the door or similar ‘piece of 
’ Kee } aim is pre ‘ I ‘ i ilk 3 . s 81 
caster, N. ¥ issignor, for electric Sys-/| will be extremely 5s . vlc n construction, | ally perpendicular tube, provided at intervals mill work, so that the stiles and rails will be 
’ . —— ‘° hangar ‘ brought at exactly right-angles to each other 
; ‘ ge t y re ‘ ! aj = ’ T ‘ ‘ 
tems of distribution, except patent 991 FORE chy eajus " . with few cor when the door is fully pressed together. 
- . . . : ‘ ers and crevices to harbor dirt aad dust, so 
11 which s for a charging apparatus . . | . 
: , ' that it will be perfectly sanitary 
nate ; 99 _ as “ yntlv n . 
A — neue = . y a . . » CONVEYER.—J. Orrerce.tr, Honolulu, Ha Household Utilities. 
granted to Schmidt, of Cincinnati, O., for wail The invention has for its purpose a P " CLOTHES CLAMP.—Joun W. Fincn, Ben- 
. . . | —# * * " 
what is termed an Easter rabbit, includ-| conveyer in which the derrick cars are pro tonia, Miss., care of J. L. Srpiey, Bentonia, 
ing a casing which may be shaped as| vided with appliances to stably and stationarily Fd Miss. The manner of using the clamps is 
. : : hold them during the loading operation, and hown herewith The fabric having been ap- 
lesired and a magazine in the casing 5 . ° 4 i ; - , 
Goan and a magazin " idapt heavy loads to be carried to the cablk q a plied to a line, the clamp is then fixed in the 
from which egg-like objects may be dis without danger of the cars overturning 01 
charged. the invention being embodied | otherwise deranged or accidentally shifted. 
in the patent in a rabbit-like figure whose | SUGAR CANE CUTTING AND CRUSTTING on 
tail may be pressed to eject the egg-like | MA‘ HINI Panto A. Pic6n, Merida, Vene Ye 
l me sho re es " Is fo ~ 
figures from the mouth of the figure. A ‘ wae mace noun vides means for _ } 
Ss 2 ; severing cane into strips preliminary to intro = 
patent, 991,472, has been issued, for a| gucing the same between crushing rolls; pro x 
climbing device having sections to re- — 
celyve the foot of the user and sections | 
to embrac a pole so that user of the} 
| 4 
device may walk up or down a pole as = i 
desired | 
™ 7; ! 
The Water Monkey. As summer ap- Fe 
hes and the demand for cool drinks 
. , | | 
increase i well to consider some 4 
: : CLOTHES CLAMP 
means of securing a palatable cold drink 
that not only be free of the obje position shown, by which the slot in the plate 
tions raised by many to iced drinks, but SUGAR CANE CUTTING AND CRUSHING receives both the fabric and the line. The 
will also be economical. Those who have MACHINE DRIER. edges of the plate at the slot engage and twist 
been on shipboard in the tropics will 7” : ‘ai i ile oad the line and fabric, thus holding them firmly 
Ta : ' ; , : - with transverse inclined screens, while sub-| clamped together, the line being deflected oF 
recall f water monkey, a porous jal pg: a mechanism we means for separating jected to a current of heated air, arising] kinked as shown. ‘To detach the clamp, it is 
filled with water and hung in a breeze| “e Strips to deliver — ee between the | through the tube. The device illustrated here only necessary to knock-up the hook 
so that evaporation from its surface < rushing rolls in flat position to present the with may be cheaply constructed with respect 
, . N chet ol pith in position to be crushed, the skin or shell | +o efficiency, easily operated and maintained in 
) if y : , ‘ lac. . : ¥ ~ . -wiee 
wou 0 ontents ow that elec-) being presented edgewise to the rolls to offer| .ondition, with the smallest possible outlay fo Machines and Mechanical Devices. 
trie fan 1 universally used, it seems|the minimum resistance to the crushing strain operation and maintenance. TURNSTILE.—H. A. Gorpon, East Orange, 
someo! hould invent a convenient. ef — a s 7 2 a wcrc ae pee “> CHIMNEY TOP F. a R0RTTCHER N. J. The invention —_- a construction 
: . 1 cane @sS expresse< yere 0 ») e crus ; a P i - — are . an » gene hon ; s 
fective hold for a water bottle wit! » wali s Washington, D. C. Ir this invention the im-| Wherein ar 4 mployed arms elliptical in — 
wet ¢ h ‘’Y some similar absorbent 7 provement is in chimney tops having for an|'™ CTOSS section ; Lg iggess yp a rey pre 
+} hottle ¢ 1 in tl object to provide simple means whereby to partially turning the arms employed in ne 
) ) ) ( bo f ( lace came s fs rnetile “onc iy sing space f. > 
: ; —_— oo Of General Interest, promote and facilitate the escape of smoke in| ‘t¥'sstile to ee — housing space for : 
. } j ar Ve } € oA svar — +" y , . ree struc > r ides ¢ chi s ¥ ) 
ran an ¢ tr fan so that the lat DENTAL INSTRUMENT HOLDING AND |all kinds of wind and weather, thus initiating tructure ; provide a mechanism for rot - 
, . ‘ein mm . . . « P >» 7 e r ile t j iz g e 
t would, by evaporating the water from | STERILIZING BRACKET TABLE.—Lena A.j|and enhancing the natural draft incident to the arms ee & —— a ee ile 
around the bottle or ot ter holder, | KENT and Gurie H. Torrie, Atlanta, Ga. This} the rise of heated air, also to provide means |**™e; provides releasing means for the a 
: : . invention relates to a combined table and|for preventing the striking back of the smoke and a transmission mechanism a 
‘ th x ar ¢ ‘ T temperature ‘ 7 ans ot P riet > . sto P . 
er te 3 preaeen woe terilizer, which is adapted to be attached to} down the chimney. these Givens with o visite i pa ene tte 7 
This need not in any way enttiatta & ompen‘a din ’ enna J totalize the operations of the releasing device; 
‘ 1 i dentist r surgeon's chair or couch, and LEVEL.—M. D. Jones, Florala, Ala. In 7 aniiitans “a ranie 
det , wm the — — af the | whi s adapte o contain 1 the instrt > and provides an auxiliary device opera 
orimary of th which 1 adapted t ntain al ’ nstru . 7 — > » 
I use, the rod is forced into the ground and the ' . ‘an 
nts and articles necessary for the operator : 4 without affecting the register. 
fi olinge device 1 be made ; a 4 ' ; — support placed upon a stiff-arm with its pivot- ’ 
ae - oe 4 Coot whee idily accessible, and jin a sterile condition. projection resting in the depression, the level Nore.—Copies of any of these patents will 
+ Tor es ae METAL BILGE BARREL.—J. H. LaFave,| having been previously fixed in place. The] be furnished py > nen my | AMERICAN = 
“ uu I lve any], . , ; . Sanaee ; , "lease state the name o 
ince, O1 The invention is an improve lummet at once brings the level to horizontal} tem cents each. cease © 
desired form ¢ ’ tt hn chunk *heseen eee et na 28 ~| ee: _ cealgioed ly ad-§ patentee, title of the invention, and date 
it in ‘ metal barrels, more particularly | position, or, if it has not been properly ad-t sng, paper. 
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Trave Marks 
DESIGNS 
CopyricHtTs &c. 


INVENTORS are invited to communicate with 
Mann & Co... 361 Broadway, New York, or 
625 F Street, Washington, D. C., in regard 
to securing valid patent protection for their ine 
ventions. Trade-Marks and Copyrights 
registered. Design Patents and Foreign |) 
Patents secured. | 

A Free Opinion as to the probable patenta- j| 
bility of an invention will be readily given to any 
inventor furnishing us with a model or sketch and 
a brief description of the device in question. All 


communications are strictly confidential Our 
Hand-Book on Patents will be sent free on 
request 


Ours is the Oldest agency for securing patents; 
it was established over sixty-five years ago. 


MUNN & CO., 361 Broadway, New York 
Branch Office. 625 F St., Washington, D. C. 


ATEN TS SECURED OR FEE 
RETURNED 

Free report as to Patentability. Liustrated Guide 

Book, and What To Invent with List of Inven- 

tions Wanted and Prizes offered for inventions 

sent free. VICTOR J. RV ANS & CO., Washington, D.C. 














lassified Adverti | 
assizie vertisements 

Advertising in this column is 75 centsatline. No less 
than four nor more than 12 lines accepted. Count 
" seven words to the line, All orders must be accom- 
panied by a remitiance. Further information sent on 
request. 














BUSINESS OPPORTUNITIES. 


Concern doing large business in bronze marine goods 
desires to acquire patents or rights to suitable article 
to sell during the fall and winter. Well equipped brass 
foundry. machine shop and polishing room. Near New 
York. Article of non-ferrous metal preferred. Aadress 
Cc. B. F., Box 773. New York 

START MONEY MAKING mail order business at 
home, conducted in your spare hours. New pians. Big 
yrotits. Everything furnishod. Free booklet tells bow. 
Write quick. 8. A. Foote, Box 24, Muskegon, Mich. 

VACUUM LEANER $1.00—Complete plans and in- 
structions for building. Start a business of your own. 
The Modern Specialty Company, 259 Monroe Avenae, 
Rochester, N. Y. 


DEAFNESS. 


Send for absolutely free 10-day tria! plan of the Auris. 
Smallest, lightest, cheapest electrical hearing de- 
vice for the sat. AURIS COMPANY, Suite 33 
1261 Broadway, New York. 


AGENTS WANTED. 


Seribner’s Magazine Subscription Solicitors easily earn 
Liberal Commissions and also can pick up extra prize 
money by persistent work. For ful! particulars regarding 
commissions, prizes, free advertising matter, sample 
copies, etc, address Desk SU, 155 Fifth Ave, N. Y. City. 









WANTED. 


WANTED —Partner with capital to promote railway 
safety appliance. One that is safe. For further in- 
formation and particulars address, Post Office Box 
739, Atlanta, Ga. } 

WANTED Several young men with technical educa- 
tion to work among architects anc engineers introduc- 
ing hich grade building specialties. Give full informa- 
tion when replying. The Philip Carey Company, Lock- 
land, Omo 

WANTED.—One laboratorian at $4.00 per diem. A 
competitive examination will be held June 19, 1911, for 
the purpose of filling the above position. For further 
information address, “Commandant, Navy Yard, Phila- 
deipbia, Pa.” | 








PATENTS FOR SALE. 


FOR SALE.—Combination kitchen tool. Patent No. 
975.1538. Vegetable and fruit parer, slices any thickness, 
opens anv size can, removes patent can tops and caps 
from bottles, fish scaler and cleaner, cigar box opener, 
cork puller. Outright or royalty. Geo. J. Hahn, 62 
Bergen Street, Brookiyn, N. ¥ 


MISCELLANEOUS. 


FREE.—“INVESTING FOR PROFIT” Magazine. 
Send me your name and I will mail y:u this magazine 
absolutely free. Before 3ou invest a dollar anywhere— 
get this magazine it is worth $19 a copy to any man 
who intends to invest $5 or more per month. Tells you 
how $1,000 can grow to $2!,00) bow to judge different 
classes of investments t real earning power of your 
money. This magazine six months free if you write 
to-day. H. L. Barber, Publishers, 423-23 Jackson Blvd., | 
Chicago. 

FREE Tuition by Mail: Civil Service, Drawing, Engi- 
neering, Electric Wiring, Agriculture, Poultry, Normal, | 
Bookkeeping, Shorthand, and Typewriting courses. For 
Free ‘l'uition, apply to Carnegie College, Rogers, Ohio, 


LISTS OF MANUFACTURERS. 


COMPLETE LISTS of manvfactorers in all lines sup- 
plied at short notice at moderate rates. Small and 
special lists compiled to «rder at various prices Es- 
timates shouid be obtained im advance. Address 
Muuo & Co., Ine., List Department. Box 773, New York 








INQUIRY COLUMN 


READ THIS COLUMN CAREFULLY,— Yon will find 
tuqairies for certain ciasses of articles numbered in 
consecutive order. If you manufacture these goods 
Write us at once and we wili send you the name and 
address of the party desiring the information. There 
is no charge for this service. In every case it is 
necessary to give the number of the inquiry. 
Where manufacturers do not respond promptly the 


inquiry may be repeatea. 
MUNN & CO., Inc. 


Inquiry No. 9241.- Wanted. addresses of owners 
of deposits of molders’ sand suitable for heavy castings. | 

Inquiry No. 9:24:2.—Wanted, addresses of makers 
of bag valves, 

Inquiry No. 9243.—Wanted, address of maker of 
Rover 5 monogram em bossers. 

Inquiry No. 9244, Wanted, address of manufac- 
turers making rollers, scrapers, and driers suitable for 
making soap leaves. 

5 o. 9246.— Wanted, addresses of parties 
having raw materials or minerals containing potash in 
tm. 








~~ for 
aquiry No. 9247.—Wanted, to buy a Parmelee 
aeraie water. | 
Inquiry No. 9254.— Wanted, the name and address 
of manufacturers of lead pencils and pen h. lders, such | 
as are used for printing advertisements on. 
Inquiry Ne. 9255.—Wanted, to buy a potent rol- 
ler, a ball-bearing axle, which could be purchased on a 
royalty basis; it.must be cheap and fully proved. | 


























Kindly keep your queries on separate sheets 


|of paper when corresponding about such mat- 


ters as patents, subscriptions, books, etc. This 
will greatly facilitate answering your ques- 
tions, as in many cases they have to be re- 
ferred to experts. The full name and address 


should be given on every sheet. No attention | 


will be paid to unsigned queries. Full hints 
to correspondents are printed from time to time 
and will be mailed on request. 


(12461) J. E. P. says: Would you 


| please explain to me why it is that the stars 


“twinkle’? I have noticed that distant lights 
of a city are also affected. A. The twinkling 
of the stars is chiefly an effect produced in 
our atmosphere upon the waves of light. It is 
due to currents and strata of air of different 
densities intermingling and floating past each 
other, through which the light passes to the 


jeye. It is seen much more in cold than in 


warm weather, and near the horizon more than 
overhead The same effect may be seen by 
looking out of a window over a hot radiator, 
or at a candle held on the other side of a 
hot stove, so that one must look through a 
body of highly heated air at the candle flame. 
The flame will be seen to waver and quiver. 
The various layers of air are at different den- 
sities and in motion. Rapid twinkling of the 
stars is a sign of a change of weather. 


(12462) W. F. W. says: I was very 
much interested in your article entitled “Inves- 
tigating Peary” in the last number of th: 
SCIENTIFIC AMERICAN, and would like to ask 
if there is any record of the effect produced on 
man by the increased attraction of gravitation 
and the diminution of centrifugal force on 
nearing the poles. Kindly tell me if the fol- 
lowing inference is correct: The earth makes 
a single revolution on its axis in twenty-four 
hours. Therefore, a man standing at the 
equator is being whirled around at the rate 
of 25,000 miles in twenty-four hours, or more 
than 1,000 miles an hour, and would inevitably 
cast off at a tangent to the radius of the 
earth, because of the law of centrifugal force, 


were it not for the attraction of gravitation 
which must be sufficient to overcome the cen 
trifugal force. (The effect of gravity must b 
greater than the centrifugal force, or man 
would be able to “lift himself | 
straps.”) Now, if Pe 
one mile from the pole, at each revolution of 
the earth on its axis he would be carried a 
distance of 3.1416 miles, or at the rate of prac 
tically %-mile per hour. Because of his com 
paratively slow movement, the centrifugal force 
exerted upon him would be almost immeasur- 
aby less than upon the man standing at the 
equator. Consequently, proportionately less 
gravitational force is necessary to prevent him 
from being cast off. Yet, on account of the 
oblateness of the earth, the attraction of gravi- 
tation is greater at the poles. It would seem 
to me that this attraction of gravitation would 
be so immense that it would not only prevent 
all motion, but would also impair both mind 
and body to such an extent that life would be 
an utter impossibility. A. The increase in 
weight at the poles of the earth above the 
weight at the equator is about nine pounds in 
a thousand pounds. And in going from lati 
tude 40 deg. to the pole the increase would be 
about four or five in a thousand, all causes 
considered. A man weighing 200 pounds in 
New York would weigh about 201 pounds at 
the pole. This would not seriously inconveni- 
ence him in going there, as anyone can see, 
Centrifugal force, produced by the rotation of 
the earth on its axis, causes a diminution in 
weight of bodies at the equator equal to 1/289 
of their weight if the earth were at rest 
Thus 289 pounds now could weigh 290 pounds 


y his own boot 





ry was at a point, say 


on the equator if the earth should come to 


lrest. This, too, is not an important matter, ; 


so far as going to the pole is concerned. The 
language quoted on the point in our recent 


jarticle was simply a topic for laughter, even if 


used by a congressman. Gravity at the equator 
is 289 times as strong as centrifugal force 
These are matters of demonstration to students 
in mechanics. 


(12463) M. D. B. says: 1. Can a 


|dynamo be safely run at the varying speeds 
}such as would be developed by a. windmill? 


A. A dynamo may be run by a windmill, but 
lamps or motors connected directly to it will 
not get full voltage and current when the 
wind is below the force which will keep the 
dynamo up to its rated speed. Hence the 
lamps will drop in candle-power and the mo- 
tors will run slow. <A heavy balance wheel 
will help keep the motion steady in a varying 











iles without Stopping 


A big automobile manufacturer wanted to show just how good his motor was, 
To do this, he determined to give it the severest test any motor ever had—10,000 


miles without stopping. 
That test, to be successful, demanded perfect lubrication. 


(Name on request. ) 


He could not afferd 


to take any chances—this was not a time to experiment with untried, unproved cils 


and greases. 


Yes, he chose Keystone Grease and 
Keystone Motor Oil—and his motor 


complete 
—withor 


He cl 


it had proved to have a lower friction 
test than any other lubricant on the 


market. 


Keystone Grease always lubricates 


perfectly 
keeps it 
speeds, | 


KEYSTONE MOTOR OIL 











| 


@ Guess what lubricant that big automobile builder chose 


TRADE ST MARK 


GREASE 


will not deposit carbon under any cylinder 
heat, and that will not decompose or 






-d the 10,000 miles in good shape lose its necessary viscosity under any 


it a single stop. 
10se Keystone Grease because 


working condition. 


OUR GUARANTEE 





never becomes gummy—and 
s original consistency under all 
sressures and temperatures. 





Keystone Motor Oil isa cylinder oil 
of the same high standard as Keystone 


Grease. 


offices. 


It is the only lubricant that 


One pound of 


Keystone Grease is 
equal to three or four pounds of any 
other grease or lubricating compound 
or four to six gallons of any bearing oil 
Keystone Grease and Keystone Motor 
Oi! can be bought from al! dealers an 
garages—or direct from any of our branch 


Send for interesting Jubricating litera 
ture—a liberal education on t! hie 


KEYSTONE LUBRICATING COMPANY 


New York 
Chicago, 


New Orleans, 610-12 Chartres Street. 


Los 


Boston, 284-290 Franklin Street. 


Philadelphia, Pennsylvania 


BRANCH OFFICES AND WAREHOUSES 


City, 1777 Broadway. 
2123 Michigan Avenue. 


Angeles, 1607 S. Flower Street. 
Columbus, O., 542 Vermont Place. 


Denver, Ist National Bank Building. 
San Francisco, 268 
Phila. Store, Auto Dept., 1327 Race Street 
Minneapolis, 902 Lumber Exch. Building 
Joplin, Mo., 2131 Sergeant Avenve 
Cnoxville, Tenn., 707 W. 5th Avenue. 


arket Street 











wind, but nothing can avail when the wind | 


dies out. 2. Could a_ storage battery be 
charged with the current developed by a dy- 
namo with power furnished by a windmill, 
varying as it would in speed? A. If a storage 
battery is connected to a wind-propelled dy 
namo, the battery will discharge through the 
dynamo and tend to run it as a motor when 
the voltage of the dynamo drops below that 
of the battery. An automatic cut-out is em- 
ployed to disconnect the battery when this 
occurs, and to switch it in again when the 
wind rises again, 











or kind. 
stalled in old or new houses without expert help. 
power, especially adapted to country homes. 


machine. ‘‘ T’is the finest in the land.’ 





VACUUM CLEANERS 
Broomell’s Victor Stationary 


We manufacture Electric Stationary Cleaners for buildings of any size 
We make a specialty of residence work, and our machines can be in- 
We manufacture a Stationary for use with Gasoline Engine or other 
The VICTOR Electric Portable is a very powerful handsomely finished 


Send for printed matter. Buy direct from the manufacturer and save money. 


VICTOR CLEANER COMPANY, YORK, PA. 























3-A Graflex with B. & L. Zeiss Tessar 
le, f 4.5, $132.50 


or 


@ With this Camera you can make snap shots on 
dark or cloudy days and in the shade, or even indoors. 
You can make time exposures of any duration, Or &u- 
tomatic exposures from ;'y to yolyi of a second. Y ou 
can see the image right side up, the size it will appear 
in the negative, up to the instant of exposure. 


@ The 3-A Graflex makes a picture 3 4 x 
51% on 3-A Kodak daylight 
loading film cartridge. 


@ Graflex Catalog free at your dealer’s, 


Folmer & Schwing Division 
EASTMAN KODAK COMPANY 
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NEW YORK 
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ELLIS ENGINE C6. 
52 Mullett St. 
Detroit, Mich. 


JAGER Marine 
4-Cycle Engines 
















Skilitulle designed and = =6well 
bualt Single lever control, com- 
binming sutomati« carburetor 


with spark advance. Develops 


wide speed ranve and reiiability 
under worst trying conditions 
Sizes Sto@h. p. send tor catalog. 


CHAS. J. JAGER CO. 
281 Franklin, cor. Batterymarch St. 
Boston, Mass. 


BARKER MOTORS 


Retliable.-1 to 10 H. P—Economical 


Their perfect operat 
ability are due to 
mechanica! iGeasand 
While low in Pp 
made of best mate - als with careful 
altention to detail 


G. L.BaakeR, NORWALK, CONN. 


GOES LIKE SIXTY 
SELLS LIKE SIXTY 60 
SELLS ron SIXTY 


GILSON 


on and reli- 











1,2 4 5 Cytaders,? te 388.7 
Write for complete catalog today—tells all about how these aigh 
grade motors are built ia the largest piant in the world de 
y t) the maoufacture of 3-cycle mote re 
co.. A 








For Every Power Need 


Not only does the | HC trade-mark signify greatest sim- 


strength, and durability — but it also 
an get just the style and size to meet 
for every power need 


economy 


phicity, 
means thal you ¢ 


your paracular requirements 

1 HC emgines — for shop, factory, or farm, supply steady, 
reliable power at minimum cest ‘hey ate made in 
Vertical, Horizontal, Portable, Stationary, and Trac 
tion styles in mary sizes | to 45-horse power —air or 
water cooled 


nm for quality is your assurance of 


The lH C repetati 
omplete satistaction Write at once for catalogue 
INTERNATIONAL HARVESTER COMPANY OF AMERICA 


ORATED 


CHICAGO USA 
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The Heavens in June fix a defective magneto, and arrived at 
San Sebastian at 6:53 P. M., having 
(Continued from paye 548.) ? 
been 13% hours on the way. 

; “ |of 267 miles from San Sebastian to 
at this time see the two bright stars ‘ ; pas ss 2 
igh) : panei ag Madrid, was raced over on Thursday, 
Alpha and note Centauri, low In the May 25th, by Garros, Gibert, and Ved- 
meres ene former, which lies to the rines. The first-mentioned of these avi- 
eastward, is the nearest known star. : : 4 -j 
Scorpio is rising in the southeast, and Re eae See —— oh on Sane 
: ’ can monoplane built by Alfred J. 
Aquila in the east Ophiuchus and Moisant, was obliged to descend six 

. a : , rligec s : 
Cerpens ah the southeastern sky Cygnus] niles from San Sebastian owing to a 
is tow im the norvheast, Lyra above it,| breakdown of his Gnome motor. As he 
and then Hercules and 4 orona, on a line iendal om the atte of  menantain tom 
toward Arcturus. Cassiopeia is low in| Which it was impossible to re-start, he 
the north, Cephus above, then Draco and | was out of the race under the rules. 
Ursa Minor, while the Great Bear is Gibert was the first to start, leaving 
high in the northwest ; San Sebastian at 6:28 A. M. He was 
Capella is setting below this, and | followed by Garros at 7:12 A. M., and 
Castor and Pollux are low down on the by Vedrines at 7:17 A. M. Gibert and 
left Leo is due west and higher up. Vedrines passed over Tolosa, about 15 
Hydra stretches along the horizon from! niles from the start, in safety. This 
me west to the south . : place is in the heart of the mountains 
; rhe small zodiacal constellation Libra, and at an elevation of about 4,000 feet. 
illustrate d in our initial, might be over- It was considered the most difficult part 
looked in such a hasty survey It can, of the journey Gihert descended ot 
however, easily be picked out between | Olazagutia, 40 miles from San Sebas- 
Virgo and Scorpio. Jupiter, which ‘s now tian, to take on fuel and supplies In 
near its western border, quite outshines attempting to re-start, his machine up- 
its brightest stars, but two of them | set and was damaged. He was obliged 
Alpha and Beta Libra—are above the|,, return to San Sebastian and to get 
third magnitude, and fairly conspic uous | help in making repairs. Vedrines flew| 
rhe former is a wide double, which is @/ 195 miles, passing over the city of 
very pretty object for a field glass | Burgos at.a height of 6,000 feet shortly 
THE PLANETS so fore being forced to descend on ac-| 
Mercury is a morning star in Aries and|©0Unt of a breakdown of his Gnome} 
Taurus, and can be easily seen about the ; Motor. He managed to repair the | 
first of the month, when he rises about|™0tor, but did not finish the flight till 
3:45 A. M. Toward the end of June he|the next day. On Friday he re-ascended 
is too nearly behind the Sun to be ob-| at 5:20 A M., and flew without a stop | 
servable | the balance of the distance to Madrid, 
Venus is an evening star, setting about reaching there finally at 8:09 A. M. His 
10 P. M. all through the month, and very | time was therefore 2% hours for the| 
bright. Telescopically she shows the|1°0 miles of the course remaining. es 
phase of the Moon just before third | Tose to 6,000 feet in crossing the Sierra 
quarter, on her way to become a crescent de la Guadararama Mountains, which 
Mars is morning star in Pisces, ris-|47¢ 4,750 feet high. He was greatly 
ing about 1 A. M. in the middle of the|fatigued and most perished with the 
month. cold. Gibert also finished shortly after 

Jupiter is on the borders of Virgo and | Vedrines. 

Libra, and crosses the meridian at 9:40 Vedrines, therefore, won the race in| 
on the Ist, and 7:40 on the 30th, so that/about 12% hours’ time, his meen 
he is visible till the morning hours. | speed the entire distance being about 60) 
Saturn is in Aries, and rises about 3] miles an hour This is 20 miles an 
A. M. in the middle of the month./hour faster than LeBlanc averaged in| 
Uranus is in Sagittarius, and is due|the “Circuit de l'Est” last year with his 
south about 2 A. M. Neptune is in| Blériot When the difficulties of the | 
Gemini, too near the Sun to be observed.| course are taken into consideration, one 
The Moon is in ker first quarter at 5|can see that the average speed in cross- | 
P. M. on the 3rd, full at the same hour| country work has risen 30 miles an | 
on the 11th, in her Jast quarter at 4]hour in less than a year, as was demon-| 
P. M. on the 19th, and new at 8 A. M. on| strated by Vedrines in the first stage 
the 26th. She is nearest the Earth on|of the race. His wonderful flight from 
the 25th, and farthest away on the 11th. | Paris to Angouleme in 3 hours and 43 
In her circuit of the sky she passes near/| minutes, with a single stop of about a 
Jupiter at about midnight on the 7th,| quarter of an hour, has again brought 
Uranus on the 14th, Mars on the 20th,/out the capabilities of the modern aero- 
Saturn on the 2° Mercury on the 25th,| plane for high speed passenger trans- 
Neptune on the 27th, and Venus on the! port across country. That this machine 
29th. The conjunction with Jupiter is| has shown itself capable of flying at the 
fairly close | rate of 75 miles an hour with but a 50 
At 8 A. M. on the 22nd the Sun reaches! horse-power Gnome motor, when the 
iis greatest distance north of the/ Blériot monoplane can cover only 55 to 
equator, and enters the sign of Cancer;|60 miles in the same time, speaks well 
but since, owing to the precession of|for the achievement of Blériot’s former 
the equihoxes, this imaginary “sign” has|chief pilot, Leon Morane. His mono- 
moved into the constellation Gemini,| plane for high speed passenger transpor- | 
this statement is as purely conventional |tation differs but slightly in general | 
as the other almanac one that on this | appearance from that of M. Blériot, but 
date “Summer commences.” |the body has those tapering lines at the 
Princeton University Observatory. | front and at the rear which are used | 
| by Nieuport on his monoplane—a | 
. ‘ |chine that proved itself some time ago 

The Paris-Madrid Aeroplane Race to be the ‘fentent for a given horse- 
(Continued from paye 543.) |power. When the fact is taken into con- 
at San Sebastian, and descending in a|/sideration that the 50  horse-power 
magnificent glide at 10:59. At Arcachon|Gnome motor develops actually about 38 
he left France When passing out] horse-power only, the speed of Verdines 
over the Bay of Biscay he encountered/|in his record-breaking flight is all the 
the worst air eddies with which he has| more remarkable. Nevertheless, as a 
ever had to deal. Near the Spanish| performance of speed pure and simple, 
town of Fuenterrabia one of his wings|the record of M. Nieuport made on May 
grazed a huge boulder on the mountain|10th, above an aerodrome of 100 kilo- 
side and was slightly damaged, although| meters (62.1 miles) in 50 minutes and 
not sufficiently to stop Vedrines, who/36 seconds (74.32 miles an hour) is even} 
reached his destination without a mis-| more remarkable, since this record was 
hap. M. Garros made an early start,| made over a 3.1-mile circular course, and 
leaving Angouleme at 5:13 A. M. He|consequently wind could not have af- 
crossed the Bay of Biscay successfully,| fected it. The motor used was a double- 
but was detained for over two hours at| opposed-cylinder Nieuport engine rated 
Fuenterrabia in order to replenish his}at 28 horse-power, but developing in 
fuel. He finally reached San Sebastian| reality about 40, or, in other words, 
at 11:40 A. M., his time for the second|about the same as the 50 horse-power 
stege being 6 hours and 27 minutes. M.|Gnome. Everything about the machine 
Gibert lost his way in the fog, and,| was constructed by Nieuport with the 
after flying above the Bay of Biscay for|exception of the propeller which was 
more than two hours, he at length|made by Regy  Fréres. Nieuport’s 
landed at Biarritz to take on fuel. He|previous best performance was made 
left there finally, after further delay to | carrying a passenger when he oonselt 





FREE SPECIMEN 


. “TABLOID? ‘RYTOL te: 
UNIVERSAL DEVELOPER 
Yields perfect negatives, prints, etc. 

Send 2 cents to cover postage 
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BURROUGHS WELLCOME 4 CO., 35, West 33R0 Street, N.Y 
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The Bottle That Keeps 
Hot Liquids Hot 24 Hours 
Cold Liquids Cold 3 Days 
You can have pet ge cola drinks while 
traveling, fishing, h ting, motoring, etc., 
keep warm milk tor b baby, cold water for 
child arene at bedside without bother. 
Icy-Hot Jars—one an wo quarts— 
keep stews, vegetables, etc., hot without 
fire—dessertsor ice creamcoid without ice, 


Many New Exclusive Features 
Pints, $1.00 up; quarts, $2.50 up. 
See them at dealers—look for name 
Icy-Hot on bottom—write for book, 
ICY-HOT BOTTLE Co. 
Dept. F, Cincinnati, O, 








AIRCRAFT 


The World’s Great Magazine 
of Aerial Flight 


A Collection of Issues Makes a Complete 
Aeronautical Encyclopedia 


Edited by Experts under the General Supervision 
of Alfred W. Lawson 


Accurate Construction Work a Special Feature 
Complete Records and Statistics 
New Flyers Described 
Details of Model Building 


Mlustrations from every Quarter 


of the Globe 
Recent numbers contain exclusive articles 
by such famous men as: Clément Ader, 
Louis Paulhan, Robert Esnault-Pelterie, Louis 


George | 
Hudson Maxim, 
A. Rotch, 
Glenn Curtiss, Chas. 
Wise Wood, Major 8 
R. Mac Mechen, ets 


Bleriot, 
Myers, 


Campbell Wood, 
Sir Hiram 
General James 
K. Hamilton, 
Reber, 


Denys P. 
Maxim, 

Allen, 
Henry A. 
Israel Ludlow, T. 


Lawrence 


SUBSCRIPTION RATES: 
$1.50 per year $1.00 eight months 
50c four months Single copies 15c 
a except April, 1910, 
and December which 


Back numbers 2 
which is $1.00 a copy, 


per copy, 


is $1.25 per copy. Bound books in 
cloth of the first 
numbers $3.50 


THE LAWSON PUBLISHING COMPANY 
37-39 E. 28th St., New York, U. S. A. 
Corliss Engines, 


(a3 and Bottlers’ 


Gaze VILTER MFG. CO. 
899 Clinton Street, Milwaukee, Wis. 


DURYEA AUTOS 


have but one-third the usual number of parts, 
and will please you. Investigate now. 


C. S. DURYEA, READING, PA. 
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Brewers’ 


Machinery. 





AND 
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“3% sete” NCHES 


Catalogue M Free of Motors. 


Catalogue 6 Free of Boats y 
4.P. PALMER BROS 





and Electric Lighting Plants 
FOR COUNTRY HOUSES 





WATER 
SUPPLY 







No elevated tank to freeze 
or leak. Tank located in 
ellar. Sixty Ibs. pressure. 


Fe nished with Hand, = 


Paste tion trie Pump de LiG al Fie 
ING PLANTS at prices within the reach of -_ 
ali. Write for Catalogue ** R. 
LUNT-MOSS COMPANY 
43 So. Market Street 37 Warren Street 
BOSTON Office: ““NEW YORK 


DO YOU HAVE KNIVES TO GRIND, SILVER 
TO POLISH, SMALL TOOLS TO OPERATE 
WASHING MACHINES OR WRINGERS TO RUN?’ 


5 ee | ee 2 ee) 
Water Motor Do Your Work 


Attached to any water faucet will develop up 
to 3 H. P. according to size of pipe and water 
pressure. Only perfect swall motor made. 
Improved bucket wheel construction. 6 in. 
Motor for Mechanics and Tradesmen. Washing 
Machine, 4 H. P. on }¢ in, pipe, 0 !bs.water pres- 
sure; 1 H. P. on 60 Ibs. pressure, 2 in. pipe. Net 
price 85, eas h with order, No. 1499—4 In. 
@ otor for grinding, polishing, fans, sewing 
machines ; for Doetors, Dentists, Drag- 
gists, etc., with emery, buffing wheel, si) v« 
polish and pulley,$8, No. 1493—4 im, Mo- 
tor and pulley only $2.50, eash with or- 
der. Money back for any reason, Orde 
your motor from dealer or from us, Sen 
your water pressure and size of supply pipe 
Active Agents wantec atalog free. 





DIVINE WATER woro* co. 
DEP'TI2. UTICA 
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Large Line of 


66 ST AR” 
snsct LATHES 


or Power 


Suitable for fine accurate work 
in the repair shop, garage, 
A tool room and machine shop. 
Send for Catalogue B 
SENECA FALLS MFG. CO. 
695 Water Street 
Seneca Falls, N. Y., U.S.A. 









THE THE SEBASTIAN 15-INCH ENGINE LATHE | 


HIGH GRADE LOW PRICE 


Automobile Builders, Garages, Repair and General Jobbing | 


Shops find this the ideal lathe for their work. Catalog free. 
The Sebastian Lathe Co. 120 Culvert St., Cincinnati, Ohio 


For Gunsmiths, Tool Makers, Ex- 
perimental & Repair Work, etc. 


From 9-in, to 13-in. 
swing. Arranged for 
Steam or Foot Power, 
Velocipede or Stand- 
up Treadle. 

W. F. & J. Barnes Co. 
Established 1572 
1999 Ruby Street 
Rockford, Ill. 



















CROBET 
Swiss Files 


g and other tools show n 
in “The Tool-Monger.”’ 
This 375-page catalog 

mailed on receipt of 6 cents in postage stamps. 

MONTGOMERY & CO., 109 Fulton Street, New York City 





THE BEST EQUIPPED SHOP 
For Mechanical and Electrical Manufacturing 
Special Machinery, Jigs, Tools, 
Experiméntal Devices 


ercializing a Specialty 


Repairs, 
re a) ae ee 


THE UNIVERSAL TELEGRAPHIC COMPANY 





Successors to The Rowland Telegraphic (a. BALTIMORE, MD 
FLY PAPERS. 
Sticky Fly Papers are contained in SCIENTIFIC AMERT 
CAN SUPPLEMENT Nos. 1057 and 13:24, Each issue 
contains several recipes. Price 10 cents each, from 


this office, and from all newsdealers. 





Handy, compas t, 


inches long. an be carriec 


Eyeglass Screwdriver 
perfect, reliable. Less than 3 

in pocket or 7 key-ring 

watch chain Intended for 


fine work like the screws of 


spectacies and eyeglasses. Removable blade. Nickel- 
plated. Price 25c. each. 

Send for %2-page catalog No, 18-B. 
THE L. & STARRETT CO., Athol, Mass, U. 8. A. 
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’ MMPING & Feee MIC WORKS 
Street, chica 
Patented Articles al Metal Specialties | 
MANUFACTURED BY CONTRACT 
Stamping Dies, Metal Stampings and Screw Machine Work 


567 W. Lake St. | 
CHICAGO 


H. CARSTENS MFG. CO., 


OVELTIES & & PATENTED ARTICLES 
¢ KONIGSLOW STAMPING 








WORK 








Manufacturers of Metal Specialties, Stampings, Dies 


and Tools. — Power Presses at your service. 
Hoeft & Company, inc. “HICAS® 


141-143-145 West Michigan Street, corner La Salle Avenue 


Practical Lead Barner & Chemical Plumber 
Builder of all kinds of Lead Apparatuses, tanks lined 
and lead fittings mace to order. Thirty years’ ex- 


perience (advice free). 
{ 2 JOHN VOLLMER, 
__5 Weste w esterly St., Boston, Mass. 
Models & Experimental Work 
INVENTIONS peve,cre 
SPECIAL MAC 
E.V. BAILLARD CO., 24 Frankfort St., N.Y. 
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100 kilometers in 59:08, whereas carry- 
ing two passengers he required only 8 
seconds more. Both these former rec- 
}ords were made with a 50 horse-power 
Gnome motor. 

The Paris-Madrid race was organized 
by the Petit Parisien of Paris, the prize 
being $20,000. In addition to this the 
Spanish Aero Clubs added $10,000, and 
King Alphonso offered a special prize 
for the machine which makes the fastest 
time over Spanish territory. Com- 
petitors in the race were also eligible 
for the Quentin-Bauchart prize of $10,- 
000, which is open for competition from 
the first of May until the first of Octo- 
ber. Blériot protested against Ved- 
rines’ being allowed to start with a sec- 
ond machine after the one with which 
he originally tried to start was smashed, 
but in view of his excellent performance 
with this second machine it is not prob- 
that this protest will be pressed. 


The Current Supplement 

HE 
biles 
article of 


Heilmann suspension for automo- 
is the subject of the opening 
the current SuprpLemMENtT, No. 
1848.—It generally recognized that 
improvements in aerial navigation will 
be greatly facilitated by a decrease in 
the weight of the machinery. With this 
jend in view, metals or alloys of low 
specific gravity have been sought. The 
alloys so far developed are discussed.— 
The increasing demand for gold has 
turned the attention of miners and met- 
allurgists to new fields and new methods 
|The more notable of these are described 
by Elmer Ellsworth Carey, under the 
jtitle, “The Electrolytic System of Amal- 
|gamating Gold Ores.”—Mr. W. L. R. Em- 
hom contributes a paper on proposed ap- 
plications electric ship propulsion.— 
|Mr. Carl Dienstbach writes on the new 
rigid dirigible of the British Navy.— 
How a reinforced concrete building was 
'demolished is described and illustrated. 
—Mr. Willis R. Whitney, director of the 
|Research Laboratory of the General Elec- 


is 


of 


|tric Company, shows what a financial 
asset research is to a large manufac 
turing company.—Mr. Saeuberlich con- 


cludes his splendid paper on Diesel ma- 
rine engines—The lecture recently de- 
livered by Prof. Emil Fischer, of the 
University of Berlin, on the occasion of 
the inauguration of the Kaiser Wilhelm 
Society for the Advancement of Science, 
was devoted to recent advances and prob 
lems in chemistry. The paper is printed 
in the current SupPLEMENT. 


Queer Mountain Shadows 

HE Peak of Teneriffe projects a huge 

shadow ‘tching upward of fifty 
miles across the deep, and partly eclips- 
ing the adjoining islands. Exaggerated 
shadows of immense size are commonly 
seen in many other places. On the Hartz 
mountains the so-called Spectre of the 
Brocken throws gigantic shadows of 
mountain climbers into the sky, repeat- 
ing every movement made by them. The 
same occurs on the summit of Pam- 
bamarca, in Peru. 


On the 


Sti 


tops of Alpine peaks, and on 
the summit of Ben Lomond, in Scotland, 
mists in one and rarefied air in 
the other explain these optical illusions. 
The same causes produce also colored 
shadows, varying at each hour of the 
day, and traceable to the dispersion of 
the solar rays. 


case 


The Earth’s Core 





WELL & 


DRILLING 
MACHINES 

Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kind of soil or rock. ounted on 


wheels or on sills. With engines or horse powers. 
Strong, simple ard durable. Any mechanic can operate 
them easily. Send for catalog. 


WILLIAMS BROS., Ithaca, N. Y. 


RANGER’ BICYCLES 


roller chains, ane ets and 
vor Banyo aaa » emer Coaster-Brakes and 
Hubs; Puncture Proof Tires; hi chaeor 

" Soe Teed and many ye 
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by no other wheels. Gu 
direct to You 


\ FACTORY PRICES“: tess than 


others ask for cheap wheels. Other reliable 
= — — — oes te second- 


ry iopAYS FREE RIAL’: "..” 


le 

rts, ond pom half usual prices 

— are coining money selling our bi- 
ay. 


Write tod 
pt a175, CHICAGO 


T Agents ever 
cyc a tires and sundri 


MEAD CYCLE CO., 





T a meeting of the Seismological 

Association at The Hague, Prof. 
| Weichert asserted that his studies of 
the varying velocity of earthquake 
tremors, passing through the interior of 
the globe, lead to the conclusion that 
th> earth consists of a central core of 


iron or steel, about 5,580 miles in diam- 


eter, surrounded 
the 


Between outer 


miles in thickness. 

solid rind and the inner layer of rock, 
covering the metallic core, he thinks 
there is a layer of liquid, or plastic mate- 
rial, lying a little less than 20 miles 
below the surface of the earth. 


Australian Antarctic Expedition. —The 


Australian Association for the Advance- 
ment of Science has granted £1,000 
toward the proposed Australian Ant 





arctic Expedition, under Dr. Mawson. 








with a stony shell 930) 











RACE back your automobile 
difficulties and you will locate 
many of them in the cylinders. 

Trace back cylinder troubles 
pounding, misfiring, etc._- and you 
will usually find a deposit of carbon. 

Trace back the carbon deposit 
and you will find the fault in the 
lubricating oil. 

There you have the cause of most 
gas engine difficulties. 

After several years of painstak- 
ing effort we have produced an oil 
that marks a distinct advance in 
gas engine lubrication. 

This oil practically eliminates the 
most frequent cause of gas engine 
troubles — carbon deposit. The oil 
is called Polarine, 

Polarine Oil maintains at 
times an elastic film between the 
moving surfaces. 

It flows freely at all speeds and 
all temperatures. It does not get 
too thin at high temperatures, nor 


congeal at zero. 
1 


1 


all 





The Polarine brand covers: 

Polarine Oil, sold in sealed cans, gallon 
and half-gallon sizes; or in barrels and 
half-barrels. 

Polarine Transmission Lubricants, in 
three consistencies for transmissions and 
differentials, sold in cans of convenient 
size; also in barrels and half-barrels. 

Polarine Cup Grease and Polarine 
Fibre Grease, the latter of high melting 
point, particularly adapted for use on uni- 
versal joints. Sold in round cans. 

Liberal use of Polarine Lubricants wil! 
save you many embarrassing delays and 
lengthen the life of your car. 


Send to our nearest 
agency for “Polarine 


Pointers.” It includes 
hints on lubrication 
and the causes of 
engine troubles. 


Standard Oil Company 


(Incorporated) 
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Aeronautics 
| eas 
} PROVED The Launching of the British Naval 
Hi Airship.—On Monday of last week the 
INVESTM ENTS huge rigid dirigible which has been built e ave 
| for use as a naval scout was launched 
w in eis an ie from its shed at Barrow-in-Furness, 
| posts “a a sea a - wh &. | England. This new airship is 510 feet 
Site Bond Teenes wmasketed be |} long and 48 feet in diameter and has a n 
ome time , | lifting capacity of 21 tons. It is equipped | 
In each instance the original bond with two 8-cylinder motors of 100 and of | 
i be materially reduced |} 260 horse-power, respectively. The ves- 
Raymente the margin of security |{{22_Was constructed by Vickers, Sons & if we use the name of the subscriber when writing to the people 
| eral payments, the margin of security M: fter » . ater 4 ’ Mm j 7 
| : : fr ys aay tae | Maxim, after the general design of a : ‘ 
] has been correspondingly incrensed nan Rye og ly ype Brac 00 ag Sie Pn whose names appear on the lists sent in by our friend:. 
, of re of the interest and maturin jas duralium, which is said to be . , t 
i LA care c « ( < z | ’ 
I principal has been proved lighter than aluminium and_ stronger Of course we do not mention the name o1 th: perron who 
| These bends are secured by first ||| than steel, yet without liability of oxida- sent us the list without permission. If this doubt has deterred 
| mortgages on valuable prope Ps. 3 j ig > alw 2 : y 
| : kag - a a ue ; pertie — | thon, is used largely in the framework. you from sending us a list don’t wait any longer, send i in the list 
| gener he protected Dy excelent |The name of the new airship is the d h Le di h f 
i | uniform earnings and the manage- “Mayfly.” | at once and rest assured that your wishes regarding the use o 
| ments of the various companies are 7. 
experienced and conservative. your name will be respected. 
We commend these bonds to in- New Aviators at Belmont Park. —Most 
| rqeiiee _seasoned invest- of the sheds at Belmont Park are occupied 
5 to 6 per cent it the present time, the majority of them All you need do 
I Ask for Circular No. 732 Y | being filled with new aeroplanes in the 
i] course of construction, some of which —_ . . . 
i Peabod 4 embody novel ideas. Ameng the prectt is simply send us the names of those won: you think the Scientific 
| - cal machines which have been making American will interest and we will do the rest. Of course the 
Houghteling & Co. po bg rgtantat | oe eee" more names you send us the beiter will be the results obtained 
« 110Te¢ yy AP » a ne, rn - ° e e 
(Established 1865) 105. LaSalle St.,Chicago ||| licensed aviator of the Aero Club of and the longer the period for which your personal subscnption 
———————— ——_—__|| France. This machine resembles the will be extended. For each new subscription received from the 
Blériot closely, and has shown itself to list you send us we will extend your subscription four months. 
be a sure and steady flyer. Two biplanes Th if ° oe ° ill 
we eianthitnes th @ Gehinshiien tenn tat us if we get three subscriptions from your list we will extend 
A PLAN for INVESTORS flown with success by the builder and his your subscnption for a full year. 
egarding « r plan fo ts aviator, Joseph Richter. On May 24th k 
atcha 4 Raion tga tnd —— the latter made a 12-mile circuit across Don’t fail to put your name and addres: on each list you 
© Value. Absol Saf pure | — ot saeaengea apr e ¢ % ° ° 
a. rs sO _ ale | , yas ‘ | : : ” 
: an country with s passenger after he had send us, so that we may be enabled to give proper credit 
We will « you upon request description of mounted a new Roberts two-cycle motor ¥ . 
Gee pm, waren © rior to buying stocks upon pon his machine. Earl L. Ovington has } ° ° ° : ° 
vartial paym jout eliminating partial pay ee? ee ee eee oe * Mail all sts to Circulation Department, Scientific American, 
mont edvantaecs, | also been making flights with his 70 . 6 : 
a lherso-gewer Sitetet. 361 Broadway, New York City. 
biished 1963 Aviation Meets in America.—There 
York | was a general exodus of aviators from | —— 
an a Mineola and Belmont Park last week a 
brought about by important flying en- 


























gagements in various parts of the coun- 

try. Capt. T. A. Baldwin packed up his | IN THE hs } 
new metal-constructed biplane and sent 
lit to Columbus, Ohio, where a meet is 


yy ” being held this week. Earl Ovington and 
hume pr offical Costs one. thi an hour. Tom Sopwith, the winner of the De 
r + pap ene pesees m ° * 
NTS WANTED--Live can Forest prize for a flight across the Eng- 
p ous eventes © 


vs lish Channel, are also participating in 
AMERICAN OAS W MACHINE CO. the Columbus meet. Aviator Arthur B. = 
Bingh “Vang, 8. D __| Stone and Aviator George C. Nealy have 


Expert Manufacturers | taken their Queen and Blériot mono- 
RUBBE Fine Jobbing Work | planes to Newark, N. J., where the first 
PARKER, STEARNS & CO., aviation meet in that city is being held 


288. 290 Sheffield, Ave., B klyn, N. Y. at Olympic Park. James V. Martin, the 
vice-president of the Harvard Aeronauti- 


gen HOW TO REMEMBER” cal Society, who has learned to fly in| 
. . . niga England, is returning with Mrs. Martin, | 
who is an aviatress and who will par- 
ticipate with her husband in an aviation 
You are ne greater inteliectuattythen | meet at Waltham, Mass., on June 15th 


your memory. Easy, inexpensive. In- ‘ 
creases income; gives ready memory for | Arrangements are now being completed 














Rarely has a narrative of 
adventure met with more 
instantaneous success, or 
been received with wider 
comment, than 


General Frederick Funston’s 


story of fighting with 
Cuban insurgents. 










wert 
success a” 





conuations deve > » saeile Goealinn, poh and a fund of $100,000 has been raised, A new s ri S of articles des- 
Rend to lor Fre Re dree P . : hi © 

DICKSON HENORY cana 100 deditertes Bide. Chieage [29 a big aviation meet at Chicago from “1° a : . : : 

—anen August 12th to 20th. In addition to cribing his experiences 











LEARN TO BE A WATCHMAKER]|these meets, Curtiss and the Wrights are 


Bradley Polytechnic tastitute}| giving exhibitions continuously at vari- 
hiore teal 





IN THE PHILIPPINES 


oe. aa ous cities throughout the country. ‘ . ‘ 
Seameensius eden will begin in this number 





Largest and Kest Watch Sehoo! 
,...... aan Recent Aeroplane Accidents.—Headed 
Eugraving, Clock Work, Optics. 7 | » fatal ac > ssy-les-N ineat 
fepects, Gad Was, Spin. by the fatal accident at Issy-les-Molineaux 
rooms near school Ph on Sunday, May 21st (as mentioned else- 
Send for Catsieg o ormation P . a 

_ = where in this issue), there have been a 


— : - ,|number of more or less serious accidents 


with an account of ‘‘The 
Making ofa Regiment’ ’ for 
the Spanish-American War 
and of early days of fight- 





8} 
PEEERCE * 
Booa 










































































with aeroplanes during the past couple of Copyright, 1908, by Harris & Ewing, ° “aa > ae : 
weeks. The same day that the French Srigadier-General Frederick Funston. ing against the Filipino 
How Manufacturers Minister of War was killed an aeroplane 
C ° fell upon the crowd of spectators at 
an Increase Their Odessa, Russia, injuring a large number, R ° Cc d G 
ifive of them fatally. Two days later, at ecollections, rave an ay 
BUSINESS ist 20 fe — eit oone emerge By Mrs. Burton Harrison 
|.ell 200 feet and was instantly killed. n 
$$ | May 22rd also, at Bristol, Tenn., Anthony THE TRUE STORY OF THE CAPTURE OF PRESIDENT JEFFERSON 
Re ad Carefully, Every Week, the Jannus, the young Washington aviator, DAVIS. LINCOLN’S ASSASSINATION. THE CLOSE OF THE WAR 
deliberately steered his machine sharply 
Classified Advertising Column to earth to avoid running into a crowd. j 
SE ES Ties ae He was thrown 100 feet or more, but for-! A Ye . e — 
ee orner in Four- 
Sc [IENTIFIC AMERICAN tunately he was not fatally injured. The America Revisited 
same day, during the course of an avia- Posters ‘THE SENSATIONS OF AN EXILE 
Some week you will be likely to tion meet at Augsburg, Germany, Avi- 5 
find an mquiry for something that ator Swandt swooped down on the spec- By Clifford W. Ashley By William Morton Fullerton 
0s a ma ‘b — pees rescegp gages 4g P: oat injuring An Artist’s Experience in A Long-time Correspond- 
eee Sy SAP Se 2 eet. two others. On May 25th, at Hendon, Collecting Old Furniture. ent of the London Times. 
——_—_— —————— England, a pupil named Benson fell to 
WATCH IT CAREFULLY the ground when making a sharp turn 
nd was killed. Some of these accidents m es 
| came. soi ena ae ae SHORT STORIES by ALICE BROWN, JULIA ROSS LOW, KATHARINE MAYO 
;motor, but ne vertheless they should be} $3.00 a Year 25 Cents a Namber 


Rose Polytec hnic Syed lesson to aviators not to try tricks| CHARLES SCRIBNER’S SONS, Fl AVE., NEW YORK 


Haute p Seen. A clans of Be like swooping close over the heads of} 
: ‘ crowd, which, if anything goes’ iil 
are sure to result fatally. 

















E gineering and Archit ture ene ve alk 
equipped laborat es tn all det 


ex enses low. | _ : 
20th year. For Catalogue, address C. Le MEEs, Pres, | WIOhSs, 
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Science 
Sir Ernest Shackleton’s Arctic Plans. — 





MODEL NO. 3 


In the columns of the New York Times, 
Sir Ernest Shackleton denies his inten- 
The Kullmer tion of leading an expedition to Crocker 
Equatorial Land. He expresses himself pleased at 
at the idea that the American Museum of 
Star Finder Natural History, of New York, will send 
——————_—_—____—_— jan expedition to Crocker Land. 
The new model is now Dr. Samuel H. Scudder.—Dr. Samuel 
ready for delivery. This te , ; ‘ : es 
Sa dig Gok ten Geis ak H. Scudder died on May 17th, at Cam- 
points .“zectly at the bridge, Mass., at the age of 74 years. A 
stars. Less than a year |graduate of Williams and of Harvard, 


on the market it is already 


used by most of the large he was a custodian of the Boston Society 




















universities; it 1, how- |}of Natural History from 1864 to 1870, 
ever, especially intended |assistant librarian at Harvard from 1879 
for and adapted to the } : ; he 
10% Im. cite The | to 1882, paleontologist of the United 
le to latitude, price of the new model iStates Geological Survey from 1886 to! 
4 = $10, express out 1892. For two years (1883 to 1885) he 
Mone Jed if not satished. Send for circular. 5 ‘ : 
aaieeiatliaiatiietate Reema anes was the editor of Science. He was an 
oun | , : 
C. % Kullmer, 5 505-W University Pl., naan authority on Lepidoptera, Rhopalocera, 
Ortheptera, and fossil insects. 
3 sane The Solar Parallax.—The recent near 
ipproach of the small planet Eros to th 


}earth afforded an opportunity, which was 




































embraced by many astronomers, of mak 
writer. ade in uo ing a new and accurate determination 
price will be $100. of the earth’s distance from the sun. | 
riterin t wor ° . , 
$100 machine made Arthur Hinks has reduced the observa- 
Back spa * ° ~ 
or ribbon, keyboard, etc. Agents wanted every. | tions, and has obtained for the paler | 
where See be A Ton Free for a very parallax the value of 8.806 seconds of 
To Get One Free {earn of our easy terms and full J arc, which corresponds to a distance of 
particulars re i ! 
149,228,000 kilometers, or 92,725,802 miles. | 
THE PITTSBURGH VISIBLE Tipeweiiee co. This value is probably more accurate 
Union Bank Bidg. Dept. 54 PITTSBURGH, PA, ey eee gaat ate ¥ ; 
ian any previously obtained. It is some- 
pe Type Making | what sma than the values given in 
Typewriter TYPE Outfits for Type-} most manuals of astronomy. 
writers and Other Machines Using Steel Type. z by : 
Makers of Stee!Letters, Metal Stamps, Stencils, Etc. Improving the Sugar Beet.—The ques- 
NEW YORK STENCIL WORKS, 100NassauSt.,N.Y.|tion of improving the sugar beet has 
- ——jcome up in France, and many growers 
ss vere surprised to learn that according 
Complete lists of manufacturers in all lines supplied at short }/ to recent figures France occupies only 
tice erates. Small and special lists compiled to or- the fifth pl: ia ee ee 
Jer at various prices. Estimates should be obtained in advance || ‘*! ith place as to the amount of sugar | 
—_ produced per acre of beets. It is ovident 
MUNN & COMPANY, Incorporated, PUBLISHERS s we | 
List Department 30x 773 New York City || that the quality needs to be improved, 
as Germany, Belgium, Austria and Hol- 
——— | land are in the lead. Besides, the sugar 
| ndustry finds it difficult to obtain a beet 
yply, as the growers prefer to sell to 
}alcohol producers, and the sugar manu- 
| facturers cannot pay a high price, this | 
) |} being limited by the present low price 
| 
e new sy ‘ substance of many applications, | Of sugar. | 


et. Conveying Light by Glass Rods.—There 














GENERAL BAKELITE COMPANY, 100 William St., New York, N.Y.) is a simple and ingenious plan for con | 
—j|veying light to graduated circles at the 
Your PATENTS ; : Q : ail = 
Incorporate and BUSINESS |e aid of an attached microscope. It is 
in ARIZONA note = = ‘coo ‘ 
“e* snsact | @eSirable not to bring the source of light 
By-I ak k}near the circles, on account of the heat, | 
Seas encarta (OF Ak or sen a0 and so the light is sent through a solid | 
many e e e: Any bank zona} glass rod, letting it shine in at one} 
STODDARD INCORPORATING COMPANY, Box 8000 |©"2d and emerge at the other. The light | 
PHOENIX, ARIZONA annot escape from the sides of the rod| 
ae -  |owing to internal reflection, and accord- 
Nulite Gasoline Table | amp ingly it is carried and delivered very 
much like water in a tube. Even when 
bent the glass rod does not lose its 
f ' hour. | charge. 
ACENTS — \ t town, cor i traveling} The Origin of Precious Ores.—Men 
Writ “sometimes dream of enormous wealth 


National Stamping & Electric Works below the reach 


stored deep in the earth, 
412 So. Clinton St. CHICACO 


a 











of miners, but experts aver that there 

is little or no ground to believe that 

PUBRICATES***° valuable metallic deposits lie very deep 

a ANYTHING sammas jin the e send s crust. Such deposits, it is 
118-124 North Clinton Sta said, are made by underground waters 

Cwrca 5 die ’ = 2 as 
CH BESLV ECO RTIRSTEUSA and owing to the pressure on the rocks| 

at great depths, the waters are confined 
PRINT for YOURSELF |* : orn 
@> Cards. circulars, book, newspaper. Press $6, to a shell near the surface. With few} 
er $18 0 & Save € t . - 

way a ban se mel ° A pe Pay pl dewong exceptions, ore deposits become too lean 

Write factory for press catalog, ty pe, cards. | +, repav working ‘ y 20 Peet vs ’ 

paper. THE PHESS CO., Meriden, Conn. |‘? 7° pay working below 000 feet. Nin 

‘ins = _|}mines in ten, taking the world as a 
. »'ckiepiate) whole, are poorer in the second thousand 
Wizard Repeating feet than in the first thousand, and | 
eapagd PIS TOL poorer yet in the third thousand than} 

iS shite the PRR: in the second. 

oo uC permament inj sine. 2 ; The Antiquity of Man.—It has been 
\ N tied . cs aie abate te known during a long time that in West- 

ling. J sil. 500, T Holster, 10¢/ orn Europe man existed during the gla- 













\ Pist bie. 5. s 
PARKER, STEARNS & CO., 298 Sheffield Avenue, Brooklyn, Ne ¥.]cjal epoch. We now know that the great 
P ice age consisted of different glacial 
= = TRY IT YOURSELF times separated by interglacial times. In 
ity zlacial times the snow line dropped 3,000 
= gee: Five Days FREE | ®" ere tenaay agg Rica ge 
| or 4,000 feet below its present level in 
= This simple, practical accurate : t P 
computer costs only $25.00—| the Alps, whereas in interglacial times 
i) a fraction of the price of key it lay about 1,000 feet higher than at 
$ machines~ and does_everything ¢ A 
they do except print, e present. Thus the temperature seems to} 
api Computer have been higher in the interglacial pe- 
: : riods than it is now. There is abun- 
Adding Machine |}"'0’s . rca tors 
does its work perfectly in any po-}| @ant evidence, in the opinion of Penck, | 
sition ata" yaig Ray ae geek that man existed during the beginning 
on any desk or on book page . «ee Paes , . oa : 
alongside column of figures you wishto4| Of the last gla ial epoch. There is som 
add, It’s a wonder as a saver of time¥| reason for thinking that at least 20,000 





anderrors. Ca ity 9,999,999.99. 





elapsed since the last glacia- 


Send for one on 5 days’ free trial. If it years have 

doesn't do all we« se Sy me ca tion, and that the man whose jawbone 
se. Cata th ~ > : : : 

sur expense atalog free. Attractive prop was found in 1909 near Heidelberg lived 





onto local agents in unoc cupied terni- 


tory. RAPID COMPUTER CO., 2142 Tribune Bidg., Chicago 








| 200,000 years ago. 
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WITH ELECTRICITY 


GRAY & DAVIS LIGHTING DYNAMO 


Lights your lamps and charges your bat- 


teries. Used as Standard Equipment on 


1912 PEERLESS Cars. 


Lights —_ WITHOUT battery connection. Absolutely reliable 
not merely a “battery charger,’’ but a complete 

armored wiring, junction box, battery, electric cut-or 
Driven by your motor, Weighs but 19% Ibs. Ask 

to instal! this tte: 10 on the car you buy 
Write for handsome illustrated catalog F 


GRAY & DAVIS, BOSTON, MASS.’ 


Manufacturers of "Automobile Lampe 


NOTE COMPACT 
CONSTRUCTION 
OF DYNAMO AND 
COMPARATIVE SIZ 


your deales 








5 Years’ Absolute Guaranty 


—— 


Detroit Marine Engine 


30 Days’ Trial id the engine for 30 days. 


ov are not fully satis 
fied, retarn it and we will promptly refund al! 
ae 


Demonstrat 


On this Wonderful 


YOU ARE THE — 
of the engine and its merits. 25. rit = 
isfied users. Material faod workmanship 
guaranteed for five years. 


Greatest En one 
Ever tenia F 


Fe swest MOV ing parts of 






















Double cylinde r,8 Oh. P 4 *yhin de r, 
20-50 bh. p. Thoroughly tested bef: 
shipment. Comes to you comp leto 
with boat fittings and rea ty to run 
‘rite for free catalog, testimonials 
and details of the Morn pro- 
tective guaranty ever offered. 
Suitable for any boat from cance to 
f cruiser Also railroad track car. All 
‘sizes in stock. Write today for our 
wonderful demonstrator offer, (& 
TROIT ENGINE WORKS 
2 Jefferson Ave. Detroit, Mich, 







the market. N 
plicated or liable to get 
out of orde! T™@ Only three 
moving parts. ’ Extra long 
plastic white tepase bear. 
ings. Vanadium steel 
crankshaft. ‘At ijustable 
tteel connecting rod. All! bearing surfaces ground. 
French gray iron castings. Water-proof ignition 
6ystem., uns at any speed from trolling © racing 
















Perfectly - 4 
counterbalanced, 
No vibration. 


















Steel Motor Boats 


Marilins Fi2cte'o 8e2t 


Send today for the handsomest boat book ever printed, 
Illustrated in colors. Describes famous Mullins line 
infull. Mullins Steel Boats can't sink or warp—are 
puncture-proof—noiseless—12 models, 16 to 26 ft., 3 to 
30 horsepower. Investigate amazing prices. Fullline 
row boats and duck boats—$22 to $39. Get free hook. 
THE W.H. MULLINS CO., 118 Franklin St., Salem, Ohio 














Civil Engineering and Surveying Instruments 
DRAWING MATERIALS AND SUPPLIES 
PRINT PAPER, TRAC LOTH, f 


A. S. ALOE CO., 507 Olive Smeets, St. Louis, Mo. 


BLUE ING ¢ a, 








Mackay School of Mines 


UNIVERSITY OF NEVADA 
Best equipped mining schoolin the country — all buildings 
of special construction. Faculty composed of prominent 
engineers and every department isin charge of experienced 
instructors. Located close to great mining district—stu- 
dents can make money and gain practical experience dur- 
ing vacations. Splendid climate - every opportunity for 
outdoor! ife amidst beautiful surroundings. Summer school 


NO “KICK” FROM 
GUN OR GUNNER 


HE Maxim Gun Silencer on your rifie 

enables you to shoot without noise, It a!s« 
prevents the back-kick,” thus stopping flin 
ing and improving marksmanship. qT 
reduced noise enables duck hunters t« 
the crippled birds which now escape 




















of Mine Survey and Geology begins May |8th. (Eight 4 —_ 
weeks’ course.) egular term opens Aug. 14th. En- game hunters can shoot quietly around e 
dowed by Clarence H. Mackay, 253 Broadway, New camp without driving game away. _ 
York. For detailed information, ‘address Crow snoaing a yin F ~~ - indoor target 
practice. not at your dealer's, send price 

JOSEPH E. STUBBS, President Dept. 20, Reno, Nev. and dealer's name—we will ship prepaid. 
State make and model of rifle. Silencer 

— + —-— - attaches immediately, without threading. 


Price .22 cal., any cal., $7. 


Write for interesting reading matter. 


$5. High power rifies 


New Yor‘: Electrical School 











MAXIM SILENCER, Hartford, Conn. 
4 f ay X fle be fi Vv \ 
Offers a theoretical and practical course in ap- 
plied electricity without limit as to time 
Instruction, individual, day and night school, —_— 
Equipment complete and up-to-date Students learn STEAM TURBINES. CON- 


— THEIR 
\ 





by doing, and by practical application are fitred to s 

enter all nelds of eiectrical industry fully qualitied, pn 1 ASEMICAN  SUPPLEMES Sh tal 

Schoo! open all year. Write for free p ospectus 1308, 1422, 1400, 1447, Sa70.- ‘37: 

27 West Seventeenth Street NEW YORK articles have all been prepared by experts in 
engineering. Price 10 cents each, by mail M 





and all newscealers 








Co., 41 Broadway, New York City, 





‘Chicago Beach Hotel 
a | Finest Hotel on the Great Lakes | —— 


n. dea! resort uniting allcity gaieties with the quiet of country and seashore. 
Boi gatalle situated on the shore of Lake Michigan close to the great South Park 
— 10 minutes’ ride from the theatre and shopping district. Every comfort—cool, 
refreshing breezes — smooth, sandy bathing beach — all summer attractions. 

ourists and transients always fnd ii a most attractive place to stop and rest. 
Yor Handsomely Hlus. Booklet address Manager. 51st Blvd, and Lake Shore, Chieaco 


























3 in One is a clear oil compound absolutely pure with i is st enough bedy t 


oil perfectly the most delicate bearing or sensitive action poin 

}in One is not too heavy—will positively nct gum or clog, collect dust or 
dirt, harden or dry out. 

3 in One is not too light to properly lubricate and keep lubricated any 
bearing (ball bearing or ordinary bearing). It will not run out and lea 
contact points dry. 





acid 
acid 


supp! 


ign 


| gar 
c 


iatter, no 
auto 


no resid le, no tore 
Sold 


3 in One contains no carbon, 
impurities like all cylinder (mineral) oils 
dealers, hardware and general stores—1Uc., 25 
Don’t scoff. Try Write 
Magneto Bulletin. 


ONE OIL COMPANY, 42 AZM Broadway, New York City 


at ages, 


* +? 
rc 5O0c. bottl 


for 


“s, 


in One. at once generous sample bottle and 


joth free 
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SPELLITE 


The New Scientific Alloy 


| 
| 
which combines the untarnishable qualities of 
| PLATINUM with the hardness of STEEL. 
lt contains no tron or stee/, and is so unique in 
termed 


its properties that it may be properly 


A NEW METAL 


KNIVES with STELLITE blades are 


now obtainable. These are gentlemen’s medium 


| 

| POCKET 
| sized knives, equipped with pearl handles, and 
containing one large and two small STELLITE 
They may be used for cutting all kinds of 
fruit, such as apples, oranges, lemons, etc., without 
STELLITE is the 
only metal excepting gold and the metals of the 
platinum group that will retain its luster under all 


blades. 


losing their luster and beauty. 


atmospheric conditions. 

[It is also the only metal excepting steel that will 
furnish a hard cutting edge. 

These knives are guaranteed to be precisely as 
represented. Price $3.00 each, by mail, postpaid. 


305 N. Washington 


Address, ELWOOD HAYNES, s,, Kokomo, ind 














The Railroads of a Continent 


THE JUNE MAGAZINE NUMBER OF THE SCIENTIFIC AMERICAN 
ISSUE OF JUNE 17th, 1911 











Transportation facilities and civilization 
go side by side—a people’s means for 
getting about give a pretty good line on 
their development in other regards. For 
this reason, among others, we are de- 
voting the greater part of the June mid- 
month number of the Scientific Ameri- 
can to the story of that marvelous net- 
work of railroads, which, during the 
past three-quarters of a century, has 
been woven over the face of the United 
States and Canada. 


In bygone years, there was much cause 


for the hostility of the public to the 





public carriers ; but conditions have now 
changed for the better. To-day there 
is no reason why the public and the 
railroads should not settle down into an 
attitude of friendly co-operation. This, 
at least, is the conviction of the Scientific 
American, and it is shared by Mr. W. 
C. Brown, President of the New York 
Central and Hudson River Railroad, 
who will contribute a characteristically 
clear and forceful article on this subject. 


One-half of the railroads of the world 
are to be found in the United States, 
and, as usual, we have stamped our 
individuality strongly upon them. The 
most picturesque and romantic element 
in our system is the half dozen great 
transcontinental routes, which span that 
wonderful stretch of piain and mountain 
that lies between the Mississippi River 
and the Pacific. The story of the trans- 
continental roads will be told by Mr. 
William E. Hooper, Associate Editor 
of the Railway Age Gazette. 


Let it be understood that the above 
articles will be matter additional to the 
regular paper, which will contain the 
usual editorial, aviation, science abstracts, 
inventors and other weekly depart- 
ments. 




















JUST PUBLISHED 2 4 New and Authoritative Book 


MONOPLANES 
and BIPLANES 





American Homes and Gardens 


for JUNE 








A SUMMER HOME AND 


FOR $1,000 


of $1,060. That is not all. 


of furnishing? This is no fairy tale. The article specifies the 


kitchen utensils. 


for this interesting issue. 
for so much at so little expense. 


expert. 


country life in its broadest sense. 


newsstands and from the publishers. 


Inc., Publishers, 361 Broadway, New York, N. Y 


ITS FURNISHINGS COMPLETE 


In the June issue of American Homes and Gardens there will appear 

from the pen of the well-known author on House Furnishings and 
Decoration, Miss Alice M. Kellogg, an article, which tells how it is possible 
to obtain a summer home and its furnishings for the ridiculously small sum 
The article, which is fully illustrated, shows 
how the house can be completely furnished, with the cost of each article. 
Would you beheve that the amount named above includes the entire cost 
cost of the 
house, and it also gives the exact cost of each piece of furniture, curtains, 
draperies, the rugs which are to cover the floors, china for table use and the 
The article is profusely illustrated, so that the reader can 
judge for himself whether the parts described appeal to his particular taste. 


No family planning for an inexpensive summer outing should fail to send 
No article has ever been published which provides 
It deals with facts and figures, and no one 
is better fitted to speak on the subject with greater authority than this 
This issue also contains a large number of other articles on divérs 
subjects, all of interest to the practical man or woman who is interested in 


Copies of American Homes and Gardens can be purchased from the 
Price twenty-five cents. Subscribe 
now for the year, and receive the thirteen issues, from July, 1910, to July, 
i911, for the full subscription price of $3.00 for one year. Munn & Co., 





Any one des 


above address. Chere will be no charge made for attending to such orders. 
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iring to order the full equipment described in the text of Miss Kellogg’s 
article can do so by addressing the Editor of American Homes and Gardens at the 

















Aviation is a predominant topic in the 
mind of the public, and is rapidly becom- 
ing one of the greatest goals of develop- 
ment of the progressive engineering and 
scientific world, In the many books that 
have already been written on aviation, 
this fascinating subject has been handled 
largely, either in a very “popular” and 
more or less incomplete manner, or in an 
atmosphere of mathematical theory that 
puzzles beginners, and is often of little 
value to aviators themselves. 

There is, consequently, a wide demand 
for a practical book on the subject—a 
book treating of the theory only in its 
direct relation to actual aeroplane design 
and completely setting forth and discussing 
the prevailing practices in the construction 
and operation of these machines. “ Mo- 
noplanes and Biplanes” is a new and 
authoritative work that deals with the 
subject in precisely this manner, and is 
invaluable to anyone interested in avia- 
tion. . 

Mr. Loening, who has come in intimate 
contact with many of the most noted avi- 
ators and constructors and who has made 
a profound study of the subject for years, 
is unusually well informed, and is widely 
recognized as an expert in this line. In 
a clear and definite style, and in a remark- 
ably thorough and well-arranged manner 
he has presented the subject of aviation. 
The scientific exactness of the valuable 
data and references, as well as the high 
character of the innumerable illustrations 


THEIR DESIGN, CONSTRUCTION & OPERATION 


The Application of Aerodynamic Theory, with 
a Complete Description and Compar- 
ison of the Notable Types 


By GROVER CLEVELAND LOENING,B.Sc., A:M. 


and diagrams, renders this work easily the 
best and the most useful, practical and 
complete that has ever been contributed 
to the literature on aeroplanes. 


Following is a table of the contents : 


PART lI. 
The Design of Aeroptanes. 

Chapter |. Introduction. Il. The Resistance of 
the Air and the Pressure on Normal Planes. Ill 
Flat Inclined Planes. IV. The Pressure on 

Curved Planes. V. The Frictional Resistance of 
Air. VI. The Center of Pressure on Flat and 
Curved Planes. VII. The Effect of Depth of 
Curvature and Aspect Ratio upon the Lift and 
Drift of Curved Planes. VIII. Numerical Exaraple 
of the Design of an Aeroplane. 


PART IL. 
Detailed Descriptions of the 
Notable Aeroplanes. 
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XII. Comparison of the Prominent Types. XIill. 
Controlling Apparatus. XIV. Accidents. XV 
The Variable Surface Aeroplane. Index. 
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